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PUBLIO NOTICES 





B itish Standardised 


SAMPLES, 
Issued jointly by 
IRON AND STEEL INSTITUTE 
AND THE 
PHYSICAL LABORATORY. 


Steel 


THE 


NATIONAL 


These samples are now available, together with 
certificate of standardisation, at the price of 
bottle, containing 50 grammes. They may 
obtained post free by sending order with remittance, 
direct from 
THE NATIONAL PHYSICAL 
(Metallurgy Dept., Teddington, 
or by post or personal application from 
The Secretary, NORTH MIDLANDS DISTRICT 
AUTHORITY, Dept. of Applied The 
University Sheffield 


LABORATORY 
Middlesex ; 


Science, 





Depo’: in other ceutres are being arranged. 

The Standards at present available are 

No. 5 Carbon (C = 0.65 per cent.) Acid O.H. Steel 

No, 6 “arbon (¢ 0.10 per cent.) Basic O.H. Steel 

No. 1 Sulphur (8 0.027 per cent.) 

Others are in preparation and will be issued when | 
realy. 7048 
Belfast Harbour. 

The Belfast Recbene Commissioners are 


TENDERS for the CONSTRUC TION 
CULVERT and MANHOLES, &<« 
total length about 1450ft.), in the neighbourhood of 
Hamilton-road, all in accordance with drawings. 
which may be seen at the office of the Harbour Engi 
eer, Mr. T Gilbert, M. Inst. C.E., from whom 
pies of the conditions of contract, specification, and 

vm of Tender may be obtained 
Tenders must be made on the form provided for the 


pared to receive 
a DRAINAGE 


t hie 


purpose, and must be enclosed in a sealed envelope, 

dorsed Tender for Drainage Culvert,” and 

idressed to the undersigned and delivered not later 
than Monday, the 27th Mareh, 122 

The Commissioners do not bind themselves to accept 
the lowest or any Tender. 

D. J. OWEN, 
General Manager and Secretary 
Harbour Office, Belfast, 


7th February, 1922 7475 


Bengal Nagpur 
PANY, LIMITED 

The Directors are prepared to receive TENDERS for 
her or beth of the following >— 


(l 
SPAN GIRDER 


5 DECK BRIDGES, 100ft, span 
complete. 

14 DECK SPAN GIRDER BRIDGES, 100ft. span 
complete 

(Il. 

5 DECK SPAN GIRDER BRIDGES, 60ft. span | 
complete, 

2 DECK SPAN GIRDER BRIDGES, 40ft. span 
complete. 


Specifications and forms of Tender can be obtained 
t the Company's Offices, 132, Gresham House, Old 
London, E.C. 2, on or after 20th Feb 


Broad-street, 
ruary, 1922 

For each specification a fee of £1 1s. will be charged. 
which will not be returned 


Tenders to be submitted not later than Noon on | 
Monday, 6th March, 1922 

The Directors do not bind themselves to accept the 
lowest or any Tender 


By Order of the Board, 
R. C. VOLKERS, 


21s. per 
be 


Railway Com-| 


| fully employed in increasing the efficiency and output 


7474 For Managing Director 
ity of Leicester. 
STEAM BOILERS, &¢.. FOR ABBEY 
;SWAGE PUMPING STATION 
The Sewage Works and Farms Committee invite | 
rENDI RS for :— 
(1) LANCASHIRE BOTLERS 
a MECHANIC AL — and COAL CON 
VEYING PLA 

(3) SETTING of the BOLL ERS. 

Forms of Tender, &c., may be obtained at my office 


n payment of the sum of £2, which will 
the receipt of a bona fide Tender, 
» be made payable to the Corporation of Leicester. 
Applications should state section desired, 
Sealed Tenders, on the forms supplied, addressed 
» the * Chairman of the Sewage Works and Farms 
mumittee, Town Hall, Leicester,’’ must be delivered 
% later than 20th March, 1922, and endorsed 
Tender for Boilers, &c 
The Committee do not bind themselves to accept the 
lowest or any Tender 
BE. GEORGE MAWBEY., M. Inst. C_E., 
City Engineer and Surveyor. 
Leicester, 
1922 


Town Hall, 


Zist February. 7505 


(} reat N ~ Pe Railway iret 
J LAND 
PERMANENT WAY MATERIALS 
The Directors are prepared to TENDERS 
for the SUPPLY of :— 


receive 


be returned | 
Cheques, &c.. | 





BULL-HEAD RAILS 
FLAT. or RAILS, and 
FISH-PLAT 
of the British Standard Sections ; also 
CAST IRON CHAIRS and | 
PERMANENT WAY FASTENINGS | 
Specifications, drawings, and forms of Tender can 
obtained from the Secretary 


Tenders, made out on forms supplied by the Com 
pany, should be delive under cover, 
endorsed ‘* Tender for Rails, &c.,"" not later than 


10 a.m. on Monday, March 20th 


1922. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
J. B. STEPHENS 


Secretary. 
Amiens-street Station, Dublin, 


17th February, 1922. 7482 





. , 
[he National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the arate Union Act.) 
An —-»-* - tion specifically te look after the 
interests Se. in Thott te Capacity. 


4 iW. Wie, >? mretar’ Balsrave-rond, 


Victoria, 8,W. 1. 
kx. 











Rotary Converters 


A French Forced 





| A New Band Saw Guide. 





The Engineer 





PRINCIPAL CONTENTS OF THIS 





The Jubilee of the Institution of Electrical 
Engineers. 


The Washington N ‘Naval Treaty. 
The Still Engine —No. IL 

The Grouping of the Railways. 

Large Ennwmenin We 


Recent Developments in Power Station 


Design —No. XXIV. 
for Railway Work. 


Institution of Mechanical Engineers. 


ISSUE. 


Works at Bradford. 


Draught Furnace. 














PUBLIC NOTICES 





. ‘ . 
ity of Carlisle. 
The Corporation invite OFFERS for : 
ONE D.C. TURBO-GENERATOR SET, consist- 
ing of Mixed-pressure Turbine, by Willans 3 
Robinson, direct coupled to Siemens 360 K.W 


460/550-volt Compound Wound Dynamo, speed 
2700 r.p.m.; Surface Condenser with Aug- 
menter, by Willans and Robinscn, complete 


with Motor-driven Edwards 
Circulating Pump 


This plant is in gooi condition and could be 


Air Pump and 


use 


| an existing installation of reciprocating steam 
plant 
The above plant can be seen by arrangement and 
further particulars obtained on application to the 
undersigned, 
C. W. SALT, M.1.E.E 
Electricity Dept. 
Victoria Viaduct, Carlisle 7506 


Vf ctropolitan Water Board. 
a TENQERS FOR THE SUPPLY AND FIXING 
OF A LANCASHIRE BOT LER, om PERHEATER, 
PIPING AND FEED ss WEST WICKHAM, 


The Metropolitan Water Board invite TENDERS 
for the SUPPLY and FIXING of OnE LANC a 
BOILER, SUPERHEATER, PIPING, FEED PUMPS, 
&c., at their West Wickham Pumping Station. Kent 

Forms of Tender, conditions of contract, specifica- 
tion, and drawing may be inspected without payment 
of fee at the Offices of the Board, Chief Engineer's 
Department, Room 182, New River Head, 173, Rose- 
bery-avenue, Clerkenwell, E.C. 1, on and after Thuts- 
day. February 23rd, 1922. 

Contractors desirous of tendering may obtain the 
necessary documents from Mr. Henry E. Stilgoe, 
M. Inst. C.E., the Chief Engineer, on production of an 
official receipt for the sum of £1 Is.. which sum must 
be deposited with the Board's Accountant. and will be 
returned on receipt of a bona fide Tender, together with 
all incidental papers. Such payments and applica- 
tions must be made between the hours of 10 a.m. aad 
4.30 p.m., Thursdays excepted (Saturdays, 10 a.m 
and 12 Noon). 

nders, enclosed in sealed envelopes, addressed to 

‘ The Clerk of the Board, Metropolitan Water Board, 
173, Rosebery-avenue, E.C. 1," and endorsed ‘* Tender 
for Boiler, West Wickham,’’ must be delivered at the 





Offices of the rd not later than 10 a.m. on Wednes- 
day, March 22nd, 1922. 
W. MOON 
Clerk of the Board, 
Offices of the Board, 
173, Rosebery-avenue, E.C. 1, 
16th Febraary, 1922. 7501 
Newton Abbot Rural District 


COUNCIL. 
ILSINGTON WATER SUPPLY. 

TENDERS are INVITED for SUPPLYING, 

te “4 =o and LAYING about 2 MILES of Sin. 
‘T TRON WATER MAINS, together with requisite 

FITTINGS ‘al WORKS in connection with the above 
undertaking 

Drawings may be seen and copies of specifications, 
bills of quantities, and forms of Tender obtained at 
my office on payment of the sum of £2 2s., which will 
be returned upon receipt of a bona fide Tender and the 
return of all the documents 

Sealed Tenders, endorsed “‘Iisington Water 
Supply.”’ to be delivered at my office not later than 
Ten o'clock on Tuesday, 7th March. 

The lowest or, any Tender not necessarily accepted. 


y Order. 
"¥. HORNE 
Clerk 7} the Council. 
Council! Offices, 
64, East-street, Newton Abbot, 


PUBLIC NOTICES 


Hey ant Urban District Council. 








are SEWERAGE AND SEWAGE DIs- 

AL WORKS EXTENSION. 
UNEMPLOYMENT RELIEF WORKS. 
GENERAL CONTRACT NO. 1. 

The above Council invite TENDERS from respo 
sible Sewerage Contractors for these WORKS, which 
comprise several Miles of Stoneware and Cast Iron 
Sewers, with Manholes, Flushing Tanks, Vantiingies 
Columns, &c., for draining the areas known as 
villes, Lymbourn and Langstone, “aad the Modification 


; and Extension of the existing Sewage Dis: 1 Works, 
| including 5ft. diameter Tank wer, New Detritus 
Pits and Screening Chambers and Pump Weil, New 


Engines and Pumps, Addition to existing Engine- 
house, New Engine-house at Langstone, Additions and 

Alterations to Sedimentation Tanks, New Percolating 
Filters, Humus Tanks, Storm Tanks, Sludge Beds, 
and other incidental work. 

The contract will be let on the basis of a fixed 
profit and fixed sums for administrative and establish- 
ment charges, and for the supply and use and waste 
of all plant. 

The contractor whose Tender is accepted will be 
required to find two sureties to the satisfaction of the 
Council, to join him in a bond for the sum of £3500 
for the due performance of the work, and to employ 
to the fullest extent local unemployed. 

Plans may be seen and a copy of the specification, 
bills of quantities and form of Tender may be 
obtained from the Council's Consulting Engineer, 
Major T. J. Moss-Flower, of 28, Victoria-street, West- 
minster, and Cariton Chambers, Baldwin-street, 
Bristol, at his Bristol office, = = after } pm ist, 
1922, between the hours of and p.m., on 
payment of a deposit of tio. enk ‘of England note, 
which will be refunded provided a bona fide Tender 
be received and is not withdrawn before the sealing 
by the Council of one of the Tenders, and provided 
that any documents supplied be returned to the 
Engineer. 

On production of a receipt for the deposit, persons 
tendering may inspect the plans at Havant on a day 
and at a time and place which will be communicated 


to them. 

Sealed ‘Tenders, endorsed ‘‘ Tender for Havant 
Main Sewerage and § Disposal Works Exten- 
sion, General Contract No. 1." are to be delivered at 
my office not later than Twelve Noon on Tuesday, 
March 14th, 1922. 

The lowest or any L—; ~ not necessarily 

* 


Order, 
R. LONGCROFT. 
Solicitor “and Clerk to the Council. 
Council Offices, Havant, Hants, 
February 18th, 1922. 7488 


7 : . : 
Havant. Urban District Council. 
HAVANT MAIN DRAINAGE AND SEWAGE 
comer. x: EXTENSION WORKS. 
CLERK OF WORKS 

The Council invite APPLICATIONS for the above 
A PrOINTME NT. Candidates must be thoroughly 
experienced in the Construction of Modern 
Disposal and Drainage Works, and be able to effi- 
ciently discharge the duties required of Clerk of Works 
on work of this kind, and must be competent with the 
use of the level and —— and be able to set out 
and measure up ro and keep accounts, &c. 

No others need ap 

The Clerk of Works will be required to act under the 
direction of Major T. J. Moss-Flower, the Council's 
Consulting Engineer, in conjunction with the Council's 
Surveyor, and to give his whole time and to be 
exclusively engaged on the work. 

Salary £7 7s. per week. No out-of-pocket expenses 
will be paid. Time about 10 months, subject to 
approved service. 

Applications, marked ‘‘ Clerk of Works,"’ stating 
any previous experience and enclosing copies of three 
recent testimonials, to be sent direct to the Engineer 
at his Bristol Office, Cariton Chambers, Baldwin- 
street, Bristol, so as to reach him , later than Noon 
on Saturday, the 4th day of anaes 922 


LONGCROFT 
Solicitor’ = Clerk to the Council, 


accepted 








16th February, 1922, 7471 


Ww est- street. Havant 
20th February, 1922, 74389 


[ihe 





M¢tropolitan Borough of Ham- 
MERSMITH 
ELECTRICITY DEPARTMENT 
pe, Recon Council invite QUOTATIONS for the 

SU ey. AVERY, and ERECTION of ONE 
20-TON WHIGHBRIDGE at their Electricity Works 

Form of Quotation, with full particulars, may be 
obtained on application to Mr. G. G. Bell, Borough 
Electrical Engineer and Manager, Electricity | Works, 
85, Fulham Palace-road, Hammersmith, ‘ 

Quotations, endorsed Quotation for “Weigh 
bridge,” must be delivered to the Engineer and 
or not later than 4 p.m. on Friday, 3rd March, 
922. 

The Council do not bind themselves to accept the 
lowest or any Quotation. 

LESLIE GORDON, 
Town Clerk 
Town Hall, Hammersmith, W. 6, 
21st February, 1922 7515 


“ TO FIRMS WANTING CONTRACTS. 


uotations are Required 
MANUFACTURE 


for 


in batches of 250, on repe- 

tition i, of lightly constracted Brass Hand- 
operates & AIR PUMPS for low pressures, 2in. bore by 
léin. stroke, with solid-drawn tubular barrel, single 


dise valve, and special two-way cock. The product is 
simple and easily made in any plain machine shop 
Prices should be as if for a single lot of 250, although 
expected to be repeated from time to time. 

The advertiser does not bind himself to accept the 
lowest or any quotation. Drawings of complete article, 
showing all production data, will be sent upon pay 
ment of fee of 12s. 6d., which will not be returned 
under any circumstances, to Mr GEORGE 
HORLEY, Consulting and General Engineer, Grand 
avenue, Camberley, 7532 
Tende rs are Invited by the 

vernment of New South Wales for the CON 
STRUCTION of the SUPERSTRUCTURE and SUB- 
STRUCTURE «of a CANTILEVER BRIDGE across 
Sydney Harbour from Dawes Point to Milson’s Point, 
embracing a main span of 1600ft. in the clear, centre 
to centre of main piers, or 2600ft. centre to centre of 
anchor piers. The total length of bridge included in 
Tender is 3816ft., centre to centre of abutments. The 
deck of the bridge is to include four lines of railway, 
and a roadway 35ft. wide, between main trusses ; and 
cantilevered outside the main trusses on the western 
side, a footway 15ft. wide, and on the eastern side a 
motor roadway 18ft. wide. Copies of specification, 


including plans, general conditions and schedule of 
quantities may be obtained on application two the 
undersigned 


To give any information required by tenderers, Mr 
J. J. C_ Bradfield, Chief Engineer, will be in London 
Guaias June and July, 1922, address care of the under 


Tenders in accordance with the specification must 
reach the Under Secretary ag 3 ams Works, Sydney, 
not later than 3lst October, 


NT sENERAL 
FOR NEW s0U TH WALES. 


Australia House, Strand, London, W.c, 3 
Jecember, 1921. 





7086 


Bengal and North- We estern 
RAILWAY COMP ANY, LIMITED 
The Pigeons are prepared to receive TENDE RS for 
the SUPPLY 
4 SUPERHE ATED 4-6-0 TYPE PASS ENGER 
LOCOMOTIVES 
as per specification to "be seen at the Company's ‘offices. 
Tenders, addressed to the undersigned and marked 
“* Tender for Locomotives,”’ are to be lodged not later 
than Noun on Monday, the 27th day of March, 1922 
For each specification a fee of £1 will be charged, 
which cannot under any circumstances be returned. 
rectors do not bind themselves to accept the 
lowest or any Tender. 
By Order of the Board, 
E. A. NEVILLE, 
naging Director. 
237, Gresham House, Old Broad-street, 
London, E.C. 2, 
2ist February, 1922. 


The, Ben al and N 


7524 


Jor th- Western 


AILWAY OME RY. LIMITED, AND THE 
ROHILKUND AND KUMAON RAILWAY COM- 
PANY, LIMITED 


The Dieters are prepared to receive TENDERS for 
the SUPPLY of 

(a) 234 TONS “COPPER INGOTS, 
(es) 30 TONS STRAND WIRE for FENC CING, 
(c) 40 yay RED LEAD and 8 TONS WHITE 


(p) 236 Parks WHEELS and AXLES 
_ per specifications to be seen at the Company's 


°" Tenders, addressed to the undersigned and marked 
* Tender for Copper Ingots, &c.,"’ or as the case may 
-_ are to be k not later than Noon on Monday, 
the 6th day of March, 1922. 
For each specification a fee of 10s, will be charged, 
which cannot under any circumstances be returned. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
By Order of Abe Board, 
E. NEVILLE, 
" Managing Director. 
iresham House, Old Broad street, 
ndon, E.C. 
2ist February. 
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MACHINERY, &., WANTED 
Page II. 
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Page IV. 

WORK WANTED, Page IV. 
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For Advertisement Rates See 
Page 215, col. 1. 








NUMERICA\ INDEX TO ADVF- 








TISEMENTS, Page XC" 





pur“IC NOTICES 


~ . 
unbeth Borough Ceuncil 
s PAATICULARS apd “PRICES (includ- 
and fixing) of any SECGN D-HAND 
IRONING or CALENDER MACHINES 
offered for sale, suitable for use in its 
such offers to be enelosed in an 


uses, 
d “ Decgudun og Galender Machine."’ 
to the undersigned not later than 
Noon on Friday, the 3rd March, 1922. 
RUCE PENNY. 
‘own Clerk. 
Hall, 
.W.2 7531 


SITUATIONS WANTED (continued) 





THE ENGINEE 


R 





AGENCIES 


AGENTS WAN" to Bell Special Case- naraael 
d 7 ey tical . State experier 4 
—Addresp, 7589. ‘The -e.. Office. 75 














PATENTS 


PAT ENT, RIQHT of LOADING HOLST 

ox or {COVERED ROAD 

220, c/o Deacon's, 
7516 


—_— —- 


{OB SALE, 
for use on ANY ¢ 




















Singapore —Straits Settlements. 


EMENT WORKS.—CHEMIST. 
WAN’ TED for a Cement Works recently completed 


in Singapere, a CHEMIST, with an in now- 
ledge and experience in the Manufacture Portland 
Cement by the wet process, and familiar with the 
conduct of analyses of fuel and flue gases and all the 
details pertaining to the duties of a Chemist in a 
modern cement factory. ‘Phere are two rotary kilns 


125ft., mills, Griffin, tube, electric drive, Only fully 
exper need men need apply. 

Salary £900 to £1200, according te experience, wit 
furnished beuse at she works, use of motor car @ 
bonus; feur years’ agreement ; 3 excellent prospects 
fur gcod man 

Applications, stating age, place of birth, and giving 
detai of education, training, sand experienc: 
wenerally, referring particularly te the above require- 
ments, with dates, and accompanied by copies of not 
more than six testimonials, must witb 
Messrs. ©. ©. LINDSAY and PRBIRCEK, 180, Hope 
Street, Glasgow (who will supply further information 
if desired), not later than Tuesday, 28th aes |S 

744 





SITUATIONS OPEN 


\ TANTED, a YOUNG ENGINEER of Good Address 

and education, who has served his time in a 
machine tool maker's and has some general knowledge 
of engineering and wishes to enter the commercial 
side 

Must be willing to go abroad later. 
salary required 

Address, P4904, 
\ TANTED, 

tion at 








State age and 


The Eu ngineer t Office, 
WORKS ENGINEER to oul lustalta- 
Avonmouth. Applicants must have 
good experience of W.T. Boilers, ym Oil Pumpa, 
also Internal Combustion Engines on fiver oraft. 
Qualified seagoing engineer preferred, age 30-45. 
a9 ply by letter only, with full particulars of expe- 
1ce and copies of testimonials, to BRITISH 
P 7% TROLEUM CO., Ltd., Ragiegering Dept.. 3, 
Throgmorton-avenue, London, B.C. 2 7317 «a 


P4eos A 


eee REQUIRED for Estimating and Nego- 
4 tiating Contracts and carrying these through to 
letion. Public school and university man pre- 
ferred Practical training and knowledge of design of 
urface Condensing Plants absolutely essential. Should 
be experienced and competent salesmgp with geod con 
nection, whose ohief duties wou be te promote 
energetically the sale of machinery of this character. 
Address, giving full particulars. with age and salary 


reguined. 7430, The Engineer Office. 7430 a 

puree DRIVE, Degeribed ‘‘ Engineer,”’ July 29th, 
1921, and ** Machinery.”’ July 25th, 1921. and 

** Machinery Market. November 4th, lagi, LOCAL 





REPRESENTATIVES REQUIRED, with entree to 
engineering works. Only responsible men of standi 
shoukl apply, desc ribing connections, area, aly 
method of procedure.—NEWTON BROS (Derby), 
Ltd., Derby Paget 4 4 


y 


ORKS MANAGER REQUIRED for Works Near 
Sheffield, with practical knowledge of Press, 
tan, and Machine Work generalty. also of Small 
t Work Applicants must have held similar 
n previously It ie¢ essential that applicant 
tld be a highly efficient organiger and have latest 
knowledge of modern methods of production Pull 
particulars, stating age, salary, &¢., only ———— 
7527 a 


Address, 7527, The Engineer Office. 

\ TANTED, DRAUGHTSMAN, Used to Designing 
and making working drawing of Seed Drills and 

Agricultural Machinery ; could arrange for work to 

be dong in spare time,—Address, P4973, The Engineer 


Office, P4973 a 
‘RANE DRAUGHTSMAN WANTED for M hest 


















| salary.—Address, P4977, 





Este g ARCHER, ¢ Ow ) Busi of 20 Years” 
Ty (10 years Canta at in'New | ¢ 
empwy col ‘uc nD or. 
way, SEE POBETTON tm he is - aye or Mee 2 
AS ing gineer for construction af 
segtion or le railway tise Obs t testimonials 
aud college degree,— Box 99, National 
Advertising Service, St. Maus Chambers, Tudeate- 
hill, E.C . 4. 363 B 
TO ENGINEERS, yen ECTORS, 
AND MANUPACTU 
YEN’ PPOINTMEN M.I. Mech. E., vy M.I.E. 5. a 
A y rs” organisin any 
ve ex enieipe bk el ad mechanical 
Sliedas draw estimating cast 


systems, methods of payment by results, works rhe baila 
ings, installation, equipment, planning and lay-out, 
power schemes and em 4 ts. Has controlled success- 
fully large works and staffs cmaploring 1500-6000 hands 
for last twelve yea jxcellemt credentials, Will 
accept reasonable salary with prospects or entertain 
partnership. Replies will be treated onli’. 
address, P4984, The waatneer Office. 


er CHIKF MECHANICAL 
late Major, R.E., hom, 
American Soc. Mec, Engs., OPEN for ENGAGEMEN’ 
at heme, Colonies, or abroad. Thorough railway a 
and running experience, English and American prac 
tice, accustomed use of fuel oil; several hina 
ployed Latin America; good organiser, tactful disci- 
plinargian ; fluent Spanish; good references; avail- 
able jnterview.—Address, P4976, The mange: Cae. 
4 B 





OCOMOTIVE supr. 
4 ENGINEER (36), 





BCHANICAL ENGINEE 28), 12 Years’ Expe 
rience in machine too) ties en and plant lay -out 
for locomotive, motor car, and electrical wor IE 








— SITUATION.—Address, P4971, The Engineer 
P4071 Bb 
ORGANISER ¥, ret at lity, M.I. Meeh. ¥,, 
DESIRES POS Visory capacity. Wide 


commercial and cael #.. experience at nome and 
to 


abroad. Moderate salary and bonus according 
results.—Address, P4952, The Engineer Oe - 
"4952 B 


oUTH ‘WALES AND oure- WEST OF ENG. 
S LAND ALES AND. 8c wit 


connection amongst 


architects, contractors, &c., SEEKS APPOIN TMENT 
as Representative to first-class @rm of Go “Pipes. The 
Engigeers and Ironfounders.—Addreas, 

E Engipecr Office. 965 B 











de ow) ALLY TRAINED MARINE ENGINEER 

9 years shops, D.O., and agen experience with 
firms of repute, Extra B.O. F. and college certificates. 
DESIRES POST as Assistant to Works Manager or 


Copsglting Engineer.—Address, P4993, The Rasines 
Office. Pe B 


\ TORKS MANAGER REQUIRES POSITION. 
Wide experience all ches, tactfyl organiser, 
proved record; home or sbroad.—Address, P4033, 
The Engineer Office. P4983 & 








Yr TH (17) REQUIRES SIT. in Mech. Eng. Draw- 
ing- -Olice ; 3 yrs. workshop exp. and 2 yrs. tech. 
London ee 


The hoteswr Office. 5 B 


» 


N Oldestablished F, of Steel Casting Manu. 
facturers REQUI an AGENT for the Sale of 

thelr production ia nd. Headquarters in 
. with full particulats 


gow  preferred.—. 
P4963, The Engineer Office, 3D 





OAL, FERRO-MANGANESE, SPIEGEL for Iron 
and Steel Works.—Belgian FIRM, with good 


er Jone wt ae ial references yaaa to 
yer TISH FIRM ip Badive. 

.» 24, Bt. Dunstan #0 es 
ings, Se Dunstan's- hill, EA 





Crompatesione WANTED by Young and Energetic 

trained Business Man, covering Seuth 
Yorkshire. Any line appealing to light cr heavy 
trades considered. Well connected. Central offices, 


"phones, &c.; purely commission basis or retainer and 
commission.—Write first instance, Box K. 37, “*Shef- 
fleld  Eacepentent. 72D 


* Sheffield. 74 


=a = Rg with Excellent Offices and 
connections, are DESIROUS of acting 
ee RiPubsy ‘TATIVES on the North-East Coast for 
few Manufacturers of general engineering 
spactatitiee Write in first instance, Box 1594, Sell's 
Advertising Offices, Fleet-street, E.C. 4 7523 D 
ONDON FIRM, 
Manufacturers of 





with Sole Aome y for French 

Rollin ock, Castings, 

‘orgings, C . &e., are OPES to. APPOINT SUB- 

ny 4 HS in Great Britain.—Address, 7477, The Engi- 
heer O. 7477 D 





LET ARLSHED — TS and ENGI. 
NEE bo] Sean London, Sheffield, New 
castle, tr Kendal, CIRE exctasive AGENCIES 


for 
GALVANISED CORRUGATED SHEETS. 








Sabre JOISTS, ANGLES, FLATS, &c, 
BUIL DING MATBRIALS. 
ddress, 1008, Fee Ragiteqr Office. 7463 Db 
Rex RPA TION IN LONDON.—FIRM of 
ee RS, having well-appointed offices in 
estininster, is PREPARED to 

REPRE SENT a substantial MANUFACTURING 
CONCERN requiring a London address and the exten 
sion of its business. An infiyvential connection among 
home and stport buyers, tagether with the services of 
& competent technical and outdoor staff is available for 
the efficient handling of a desirable business.—In 
quiries in the first instence, write te “ ACME,”” c/o 
J. Ww. and L 





eo » 5 Nicholas-lane, 
Loadon, B.C. 7484 D 
MISCELLANEOUS 


AN PED, FIRM Prepared to DESIGN and MAKE 
PRESS TOOLS for Heavy Pressings with 


W 


Hydraulic Press Replies and full particulars tv 
A. P. one V. COMPANY, Northfield House, Waads 
worth, 5.W, 18. 7478 1 





E- go NIOR DRAU GHTSMAN REQUIRES 
ive years’ experience of ge plant and 
‘Testimonials jom~as. Suiall 
Tho Kngineer 


Oe oo 


structural w a 


Be, 

ones P4977 B 
RAUGHTSMAN, 9 Years’ Experience ¥ 

D and lay-out of plagt, also steam Roath 


oie .. Diploma and certificates ; ca »~ 4 








." 24, Courtney-road, Waddon, Surrey. 
_ Pavel B 
RAUGHTSMAN (22) SEEKS SITUATION; 7 


D.O., sound ~w train., mech. and struct 
foundry .— Pas2z. 











eng. "pond om 
The Engineer r Office. P4922 B 
UGHTSMAN (23) SEEKS vost in London. 








Sound technical training and i . ae 
monials ; aL an adaptable.— 
Address, P4988 Ingineer Dice. P4988 B 
pecs T3MAN LS Meeecegl on Man, Experienced 

in Colliery and eosingnting, student 
International te y educa- 
tion, excellen’ “to go pigoed. _ 
TOMPSON, Mayfield. id. ‘Fanwcrth. B 





( district; knowledge of Structural Work an 
my antage.—Address, stating age, experience, and 
alary required, 7432, The Engineer Office, 7432 a 





©.3, STUDENT REQUIRES SITUATION as Junior 
Dranghteman ; # years’ experience,—1. Blonw 
tield-street, Bury St. Edmunds. P496t B 

















OOD COMMISSION OFFERED Travellers with 

copnection amongst users of steam Machinery — 

wae ALPHA 1426, c/e Deacon's, Leadenhall-street, 
7519 1 





ATENTS, INVENTIONS, TRADE “MARKS DE- 


S. Advice handbeok free.—KING'S 
parte ton sty Limited tb. P Kine. Director), 
. Queen ee street, Loudon, 35 years’ refs. 


Te 1., Central 68: 7040 1 
= aha. EAST. —~amesteneet ENGINEER and 
TIA oes contemplating business tour, 


C. tt NS from Firms interested 
#S jopment. = > — iress, P4968, 
P4968 1 


INV anes ‘COMMUN 
Ss an 


in Large 


The Engineer Office. 

oe Cousens OF STEAM PLANT IN LONDON 
DISTR VEREIS WISHES 

TIATE for USE of BOILER 

dition, Lancashire, Cornish, or dryback type, to carry 

out experiments with combustion device.— Address, 

7536, The Bacinow ¢ Office. 7536 1 


rp PactioF BEG ENGINES.—REQUIRED, British Enzi 
neering FIRM unde 





eee 








SY 5Ake Lic x patents 
for manufacture oad, one of Petrol Tractors. at pre- 
sent yy in U.S.A.. but orders recently 
recetved in show big market bere. Principals 


7. 
Address, P4985, The Engineer Office. P4085 1 


























el — wirvct. EG, A. 


 PROPRIRTOR of BRITISH Patan, 
2,831, >= March 7tb, 1914, relating 


pro —- in = Boies | ckets."* is DESIROU 8 
Provera in Se into ARRANGEMENTS by way of a 


fic ENCE or otherwise on reasonable terms for the 
purpose of EXPLOLETING the above patent and 
ensuring its practical working in Great Britain 

All inquiries to be addressed to B. SINGER, Steger 
Building, Chicago, Illinois. 7418 4 


No. 


of BRITISH PATENT 
-= relating | _ o . 


B PROPRIETOR 
124,558, > -5 ae 23, 
vements in Pressing Machines,’ Dk 
IROUS of ENTE RING into ARRANGEME NTS by 
way of a LICENCE or otherwise on reasonable terms 
for the purpose of EXPLOITING the above patent 
and ensuring its practical working in Great Britain 
All inquiries to be essed to KB. SIN GER, Steger 
Building, Chicago, Illinois 7507 u 


No 
* lu 





ryyo GAS MANUFACTURERS. —The Proprietors of 
British Patent Ne. 6167 of 1900, for ** Lmprove 

menta tn Process b | .” are desirous of 
Arranging by Licence or otherwise for the Manufacture 
and Commercial Development ef the above invention 
in this country.—-All communications to be addresse! 
to PAGE, WHITE and VAUGHAN, Chartered -— nt 
Agents, 27, Cheneery -lane, Londun, W.c. 2. P4 au 





FOR HIRE 
R HIRE, PUMPS aad WELL- BORING TOOLS 
Wells, &c., Zin. to 24in 
’ Opper Ground -street, 
Loadton, 8.E. ‘Telephone No. 978 S22 0 
Fr, 84 SALE or FRE, ELECTRIC MOTORS from 
FF = PO BLE STEAM ENGINES 
from 8 to ry N.ELP.; STEAM —— CRANES, 
MACHINE TOOLS of descri 
reasonable Gelivery. _ rT 
WILLIAMS and SONS, 37, Queen Visteris-ctrest, 
Leadon, B.C. Tal.. City seas. 4a 


FOR 








SALE 


TIME RECORDER, ae New, Guaranteed. 
model. What offers?—A. F. PELLBY,. 
Parringdon-road, E.C, 1, 


IR COMPRESSORS FOR SALE.— 


ONE Equal to New “ Ingersoll-Rand“ 
o-stage, Straight-line, Steam —— Alk 
OMPRESSOR, eaqoaty 2178 cubic fee’ 

ONE Powertal Horizontal Steam-driven “ Ingersoll ” 

AIR COMPRESSOR, capacity 1130 cubic om. 

Powerful eocentel Belt-driven Twin AIR COM 

PRESSOR, capacity 985 cubic 
ONE > — 


feet. 
Steam-driven AIR COMPRESSOR, 
by Larmuth, capacity 250 cubic feet. 
Horizontal Straight line. 


Lates: 
148, 
Ex. 





Horizontal 


ONE Steam-driven AIR 
COMPRESSOR, by the American Well Works. 

td.. capacity it 285 cubic feet. 
ONE “ eorthington * by an. co 
m 19156. 
Two PGood OMSORTABLE Ol Gu drives AIR COM 
PRESSORS, capacity about 100 cubic feet {ree 


air per minute. . 

THREE Beit-driven AIR COMPRESSORS, capacity 
of each sbout 60 cubie feet 

ONE New Vertical AIR COMPRESSOR, com- 
plete with co and bed-plate tw carry 
motor, fay 16 cubic feet. 

Also sev AIR COMPRESSORS of various 


capacit: 0 ws 
TWO “ Eclipse * COMPRESSED AIR ROCK DRILLS, 
with swivelling bars and- adjusted screw. 
JOHN H. RIDDEL, Lrp., 
40, ST, ENOCH-SQUARE 
GLascow. 


BOILERS FOR SALE. 
NE Laucashire, 28ft. by 7ft. 2im.. for 100 Ib. 
One Cornish, 20ft, by 6ft.. for 100 Ib. pressure. 
One Cochran Vertiesl, M4ft. by 6ft. Gin., for 100 Ib. 
"One Cochran Type, 15ft. by 7ft. Gin., for 100 Ib. 
pressure. 

One Hindley Tubular, 12ft. by 4ft. 6im.. for 100 Ib. 


Two Ditto, am. 6in. by 4ft., for 160 lb, pressure. 
4ft. Gin., for 90 ib. pressure. 
One artical Tubular, “?fi. Sin, by Sf. Sin., for 


160 ib. 
One Vertical Tubular, 16ft. by 4ft.. fer 70 ib. 


One Vertical Crosse Tube, 14#t. by 4ft.. for 80 ib. 


pressure. 
One Vertical Cross Tube, 6ft. by 3ft.. for 60 Ib. 


ure. 

Two Ditto, by 3ft. Sin., for 80 Ib 

Six Ditto, at ein. by 2tt. lin., for 80 Ib. press 
. 


(pew 
One 40 H.P. Looo. Type, 160 Ib. pressure, 
Two 14 H.P. Loco. Type. 150 ib. preasure. 
One +e 44 Loco. Type, 100 Ib. pressure. 


One 12 H Loco. Type, 80 lb. pressure. 
GEO. COHEN SONS = CO., 600, Commercial- 
East London, EB. Ex 





Six -eylinder, Two: and Pour- 
1200 H.P. Excellent condi- 
a oe Soe DL. 


Lmmediate guiver qe low p 
Also TW Ww. PARSONS TURBINE SETS. 
condenser aad 





‘HIPS’ DRAUGHTSMAN WANTED, Having Long . 
gu and wide experience ia the Design of Small Craft, Any TRAC Bas imiown oF ouuiry.— 
Paddle Boats, he de ign rg gt Riyeeies te ihe. eR ncinee P4904 & , 
Boats, &c. Applicant wou require o 5 own 
énentnen and calculations and should not be under 40 ee PRINTS an LANTERN SLIDES 
years of age Give ae nel and aes rg ECHANICAL ENGINEER, with Good All-round your negatives send to 
required.—Addreaa, 7448. The Engineer Office. 7 Al Ff general ex ence as foreman, cost clerk and 
—r 2 = SE — aoe Fost in anya capacity. HOUGHTONS LTD., 
| trict. —SNO 3 ork-road Pri nd Enlarging Dept. 
NDIA REQ IRED D)RLEDIATE LY, Experienced | >rin ing a rging: 
WAGON SHOP FOREMA) AN, unmarried , years’ | prindcndlh WALTHAMSTOW. Rd., 
en 1ent, free passage a anc ome Good oppor- 
culty for free, passa capable man.—Address, giving ,NGINEERS’ TURNER, Age 26 Years, bi Years’ a STOW E. 17, 
experience and copies of testimonials, 7534, The Engt- experience, DESERES PQOSLEION in Fool-room | who specialise in glossy ints fue negatives of machinery, 
heer Office 7534 «A or Ex L, , ing ee Accuste — apparatus, etc. List on application. 0 ry 
— > jai Se vi a! he a —- === ——— _- —__ 
[ANTED for Bucks, LEADING HAND, Firet- ate) ee Pa Vga ey baat posit. , 
d Bucks, L @ | —Add 494 neer 4048 B 
Witter’ and ERECTOR, ‘used to’ Htgh-class | 2447. > Ss EDUCATIONAL 
SE eet Matt quired “Additeas, TH. ‘The| EXNGINBER MECHANIC (40), Experienced in, Plant 
experience, and pay required.—Addreas, 7487. e » Exper oO Ni 
Engineer Office 7487 4 ha: out general engineering, DESIRES. re- C bg ote Mec, Band all BNGINERRING EXAMINA: 
ila chon of Haat, at do lf cunning repair | Fuluon “We PuENOR W PRRELIPS: Be, (is 
OULDER, Conversant Locomotive Cylinder Cast ae Me on — Sc. (Hons.), 
ME ines. QUIRED as FOREMAN in Iron- | Address, oud, The Engineer Office, PAB | Assoc, M. Inst. CE. MSI. &c., 8-10, Trattord 
foundry Tesetnabes Builders; must be absolutely 58, South John-strest. Liverpool. Ex. 
reliable. State age, experience, and amelie 7 Sn cTTER. Young. 7 Years Apprentice on Railway 
7491, The » Ex ngineer Office 7491 & entials. Rebuilding and running repairs.— AMIC. 


MART YOUNG MAN > REQUIRED | in Estimating 
» Department of Engineering Works. Essential to 
be able to accurately estimate weights of material 
Knowledge cost not SY Aer 

4 


of labour 
P4967, The Engineer Office. 967 4 





SITUATION s wan TED 





C.G1I., 2 Years Finsbury and ® Months Shops, 
A, DESIRES START with civil engineer as Junior 
Assistant or Draughtsman, Only remuneration 
expected, Not . aN of hard work.—Write, W.. 9, 
Wilmot-place, N. Ww. vee B 





UYING ENGIN EER.—The MANAGER of a_ Large 
Eiginecring Works Purchasing Dept., who has an 


exceptionally wide know e of th kets of the 
country, DESIRES to NEGOTIATE > APPUINT- 
MENTC aa Z, M, 613, c/o Deacon's, ‘Toa 

B 


street, E.C. 3 





Cuvi. ENGINEER, A.M.I.C.E, (31), Recent Expe- 
rience commercial and transport conditions in 
Baltic States; many years public works with both 
contraathes and engineers, German, Eréneh, Portu- 
guese, DESIRES ENGAGEME ~Address, P4987, 
The En dines Office. 7B 
ag mony (2 A.F.R. Ae, 3., 4 Years” Appren- 
4 ticeship general engineering, gas and steam 





years structural design, in charge of 


engines, seven 

D.O., own correspondence, DESIRES POST, home or 
abroad, administrative or design.—Ad@ @, P4974, 
The Engineer Office, P4974 B 





{NGINBER (35), A.M.E.M.B,, M.1.A.B., &@, Many 
4 years” experience works and business mMmanage- 
ment, and with complete commercial experience, in- 
cluding sales orgepisetion, ex d apd 
with extensive knowledge of works accountancy, 
shortly tomphip. SEEKS 
Would 


relinquishing aerial APE 
responsible Manageri ro WE 


—situin bume, cuntinen 
Paige2, tie 


= 
‘ress, ae on 4022 &B 





. 38, St, Leonard’s-road, Northampton. 


Write, 
p4e72 B 





PARTNERSHIPS 


ENGINEERING 
PARTNERSHIPS 
BUSINESSES. 
Wheatley Kirk, Price & Co. 


46, Watling Sweet, Landon, B.C. 4. 








Egtablished seventy years. 















OME STUDENTS. London Matric. E. 
and ali Institution Exams. Resi ty individual 
taition by post at v low fees. Send stamy for par 
peaiens. CONES RS, 60, Abingdon-road. Ken- 

. London, W. P4oes & 





NST. C.K... Inet. Mech. E.. B.8e,, ind alt RNGI- 
NEERING —Mr, G. a 
KNOWLES, M.B.B., B.Sc., A.M. Imat. C.B., &o., 
PREPARES CANDIDA 
Thousands 


came ‘TES. wither orally or by 
suceesses during the 


past past caxtenn years. Courses can be commenced at ang 
time, —88, . Westminster, 5.W. Tele- 
phone No., Victoria 4780. Bs. 





L ae SUBVEYING AND LENSES. _- 
—y proces “¥ instruction aves +e vert 
(late L.S.W. D. five. 


. 
Hollybank. P4916 £ 


——EEEEe 


MACHINERY, &., WANTED 








W427 @ Second-hand 7 to 10-Ton ELECTRIC 











250 or w tee volte D.O., with spare 
250 fe Be oe Ht. toms00 epee a loeb, 
vo - aq. 

SHRNINGS, Wart Walla, Newenntie on Tyne. Ex 
¥ING MACHINERY. of Types fer An 1y Mate- 
rial FOR. 8ALK. se TOMAS G, MABLO Dry- 
Laboratories, Ohiridge-road, London, SW, ia. 

a 





| a BUYERS Get Best Selection Biggest 
Bargains. 500 Guaranteed MACHING TOOLS 


by best makers, every Rind, all new condition, at 
immense and final sacrifice prices 


Lathes, Gap and Precision, American, English ani 
Continental 
mds and Relmacs from £17. 
Capstans, Gear Cutters and Hobbers, Autos., 
TS, Shapers. 
al and Pisin Millers, by Cincinatti, Kemp- 
smith, —_—, _k&e 
enc rem 
rillers, Radial ‘Pitlar . 2 Bench, 42/-, £450. 
‘otors, Dynamos, jas and Steam Engines. 


Shafting, Pulleys, pay Belting and Benches. 

Stocks and Dies 

New Chucks from 8 per inch; Drills, Reamers, 
Micrometers. 

Bolts and Nuts, Washers, Bivets, Sere 

All tip-top goods at rock-bottem edie. cash oF 


m™: 

c-RBERT ae SMITH, 164, Goldhawk-raad, Bhan 
herd’s Bush, Tz. 7437 

| IMMEDIATE DBLIVERY —TWO. Excellent 

Seeond- hand AM LOCOMOTIVES, 4-wheel 

coupled, saddle tank type, léin. diameter cylinders ~ 
base Sft. @in. standard gauss 

W.p., copper tubes and fize-bex ; 





stroke, 
built in 1915, 160 Ib. 








rs, thorn, Leslie and Co.—Apply, R. H- 
NEAL and ©O., Plant Engineers, 53, The Broadway. 
Ealing, W. 5. 7630. «a 

BA SREOND- HANI 
“SLEEPERS; main line, 3, good 
for nes. eart &c.—R. H. NBAL and CO., 
53, roadway, Ealing, W..5. Telephone, Ealing 
1764 7030 a 





STEEL FURNACE, preferably Electro. 
u type or ult. complete with here to 
APITAL WANTED and. QROATIESS:, to Assist | Equipment, &c. State con condition. price, tha where to 
lacing “ Market Patent Padlock. Owner| be seen.—Address, 742, ngineer 
already spent ; on J - Will: stand iat F 
strictest Investlest on; excellent opportunity.— 
irite, M,C,, 272, Pentonville road, ng's_ "9a Wi ised oe CRANE, §Ton Good Second: 
London, ¥. 7514 mem 4is. Shin. rien cee balf 
—_ st t OK lnmedinie Ene: TspkR 
XTRA CAPEPAL, Not Less than £2000-and: Up to Woob, 3, Queen-street, 7499 8 
EE AS 
ships in really well-establis nesses in town anc 7 
country, A list of investors showing qualifications Aro FLY- bound, Horiagn tad for 10}in. and, 1ate. ts 
and. money avaijable sent OFFICERS FARTNER-| ay wheel Srettret ng te we we 130 
SHIP GUARDIAN, 116, Victoria-street, 8.W. Call. Address full lars, with Ww t. sketeh apd 
rire. 0 price, 7480, The Office. i 7480 F 
ECRETARY-DIRECTOR —— for Engi- 
neertny, £2000, ne ) GAS 


Company, London, Investment 
fully secured. Salary 4 p.a, am. dividend. Oper 
to solicitors’ and oo eR tants’ -¥ Oa —Write, 
Bux 1587, sell’s, 167, Pieet-street, E.C, 7493 © 





papacity.— 
+ yey a. “7401, The 
7461 & 


Fabs, Sa 


Ad 
E 





Fer continuation of For Sale Adver- 
tisements, see page viii. 

















9 


~ 


Fes. 24, 1922 


THE ENGINEER 





Points from the Naval Treaty. 


THE complete text of the Washington Naval Treaty 
being now available, it is possible to examine certain 
points of technical interest which did not appear in 
the digests cabled from America. Before passing on 
to the Treaty itself, we quote the following passage 
from a speech by Mr. Secretary Hughes, which appears 
in the official report of the plenary session of February 
Ist :—-** Under the present Treaty Great Britain has 
stopped further construction and has abandoned the 
construction of the four new Hoods. Great Britain 
is permitted under the Treaty to have two new ships, 
but these are not ships of the size contemplated by 
the four Hoods, which was in the neighbourhood of 
18,000 or 49,000 tons, and there are four ships to be 
crapped when these two new ships are completed.” 

Considering the magnitude of the subject it deals 
with, the Treaty is by no means a lengthy document. 
Including the several tables appended to it, the full 
text would occuply about seven columns of a morning 
newspaper of the average size. It contains twenty 
the majority subdivided into many 
The opening articles concern the limitation 
f capital ships, the tonnage ratios agreed upon for 
the various Powers signatory to the agreement, and 
restrictions as to future displacement and gun arma- 
No new capital ship is to displace more than 
35,000 tons—-35,560 metric tons-——or carry a gun in 
of 16in. The capital ship tonnage 
aggregates for the five signatory Powers are as follows : 


three articles, 
sections, 


ment, 


EXCESS calibre, 


















201 





the battle-cruisers Lexington and Saratoga, which 
are more advanced than their four sister ships. 
wording of the clauses regulating the armament of 
aircraft carriers is somewhat involved, but we gather 
that each of these vessels may mount a battery of 
eight 8in. guns, or ten guns of a calibre intermediate 
between 8in. and 6in. If, however, no gun heavier 
than 6in. is mounted, the number of weapons in each 
ship is to be unlimited. No war vessel other than a 
capital ship or an aircraft carrier hereafter laid down 
for a signatory Power shall exceed 10,000 tons, nor 
shall it mount guns of more than 8in. calibre. These, 
therefore, represent the displacement and armament 
limits for future cruising ships. At the present time 
our largest vessels in this category—excluding the 

are those of the * Raleigh ”’ 
but it has been reported for 
some time past that the American Navy contemplated 
building cruisers of 10,000 tons with an 8in. arma- 


Glorious and Courageous 
class, viz., 9750 tons; 


ment, and designs of approximately similar character | 


have been heard of from Japan. The largest cruising 
ships ever built for the British Navy were the 
Powerful and Terribie, of 14,200 tons. 

In the tentative scheme submitted by Mr. Hughes 
at the first plenary session of the Conference it was 
proposed that no signatory Power should undertake 
warship construction on behalf of a foreign navy. 
This clause—which would have been justly resented 
by the British shipbuilding industry—-has now been 
deleted, and it is merely agreed that no naval con- 


struction to foreign order shall exceed the limits of | 


displacement and armament 
vessels of the signatory Powers. 


specified for future 
On the other hand, 


United States, 525,000 tons; British Empire, it is provided that in the event of a contracting 
Replacement and Scrapping of Capital Ships, British Empire 
Ships retained, 
Ships Ships — 
Yerr laid down completed. Ships scrapped (age in parenthesis). Pre- Post- 
Jutland. Jutland. 
Commonwealth (16), Agamemnon (13), Dreadnought (15), Belle 21 l 

rophon (12), St. Vineent (11), Inflexible (13), Superb (12), 

Neptune (10), Hercules (10), Indomitable (13), Temeraire (12), 

New Zealand (9), Lion (9), Princess Royal (9), Conqueror (4%), 

Monarch (9), Orion (9), Australia (8), Agincourt (7), Erin (7), 

t lnolding or projected *® 
1922 A. 1 2) ! 
1923 21 l 
124 » . : ° ° 21 l 
1925 A. 1 King Ceorge \ 13 Ajax (12), Centu n(i2 Thunderer (13 17 3 
1426 17 3 
1927 7 ; 
1928 17 3 
i929 17 3 
gate 17 3 
1931 C.D 17 3 
1932 kK. F 17 3 
a « . o« o« . ee oe ° ee oe 17 3 
1434 Hl Cc. Dp Iron Duke (20), Marlborough (20), Emperor of India (20), i3 5 

Benbow (20) 
1935 J FEF. F Tiger (21), Queen Elizabeth (20), Warspite (20), Barham (20) 9 7 
1936 kK, I G F : Royal Sovereign (20) ‘ 7 8 
1937 M H, 1 Resolution (21) 5 lv 
1938 X,0 J toyal Oak (22) . ; oe 4 il 
1939 P,Q K, L Valiant (23), Repulse (23) 2 13 
1940 M Renown ) ae i 14 
1941 N,0O Ramillies (24), Hood (21 0 15 
1942 Pr, @ 4 (17), B (17) ‘ . 0 15 


* The British Empire 
of fighting equipment 

[wo 35,000-ton ships, standard displacement. 

Nort 4, B,C, D, & 


in the vears specified 


» represent indy 


France, 175,000 tons (177,800 metric) ; 
800 metric) tons ; Japan, 315,000 


525,000 tons ; 


Italy, 175,000 | 
Tons. 





The tonnage aggregates for aircraft carriers are 
allotted as follows :— United States, 135,000 tons ; 
British Empire, 135,000 tons ; France, 60,000 


(60,960 metric) tons; Italy, 60,000 (60,960 metric) 
Japan, 81,000 tons. In the clause governing 
the of aireraft carriers the following 
sentence occurs. all aircraft carrier ton- 
nage in existence or building on November 12th, 1921, 
shall be considered experimental, and may be replaced, 
within the total tonnage limit prescribed in Article 
VIL. without regard to its age.’ In 
effect, permission is thus given to any signatory Power 
to scrap the whole of its existing fleet of aircraft 
carriers and proceed to replace the vessels at once, if so 
desired. Britain, for instance, could immediately 
lay down ten carriers of 13,500 tons each, or, con- 
versely, twice that number of 6750-ton ships. The 
clause will be welcomed in naval circles, where it was 
feared that we should be saddled with a number of 
more or less obsolete aircraft carriers for some years 
to come, while other Powers, being well below their 
tonnage limits in this type, would be left free to build 
up-to-date vessels. It is further provided that no 
aircraft carrier to be laid down in future shall exceed 
27,000 tons in displacement, but with this significant 
reservation : However, any of the contracting 
Powers may, provided that its total tonnage allowance 
of aircraft carriers is not thereby exceeded, build not 
more than two carriers, each of a tonnage of not more 
than 33,000 tons standard displacement ; and in order 
to effect economy any of the contracting Powers may 
use for this purpose any two of their ships, whether 
constructed or in course of construction, which would 
otherwise be scrapped under the of 
Article Il.’ This is taken to imply an intention of the 
United States naval authorities to convert two 
unfinished capital ships into aircraft carriers, the 


tons : 
replacement 


above 


as 


provisions 


ships unofficially mentioned in this connection being 


may retain Colossus and Collingwood for non-combatant purposes after they 


have been dismantled 


dual capital ships of 35,000 tons standard displacement, laid down and completed 


Power being engaged in war, such Power shall not 
use as a vessel of war any vessel of war which may be 
under construction within its jurisdiction for any 
other Power, or whigh may have been constructed 
within its jurisdiction for another Power and not 
delivered.” It will be recalled that, on the outbreak 
of the late war, the British Government took over 
three battleships, several light cruisers, and smaller 
war vessels, and added them to the Roval Navy. The 
Treaty also forbids the sale or gift of any war vessel 
to be used as such in a foreign navy. 


** Serapping”’ is defined as placing a vessel “in 


such a condition that it cannot be put to combatant | 


use,” and three methods of effecting it are 
authorised, viz., (1) permanent sinking ; (2) breaking 
the vessel up, which must always involve the destruc- 
tion or removal of all machinery, boilers, and armour, 
and all deck, side and bottom plating; or (3) con- | 
verting the vessel to target use. The “ scrapping ” 
provisions are amplified in great detail, and no loop- 
hole is left for keeping discarded ships in reserve 
against an emergency. When a ship falls due for 
scrapping she is to be deprived of her armament, 
other fighting equipment, and side armour—or alter- 
natively her main propelling machinery—within six 
months, and scrapping is to be finally effected within 
eighteen months. On proposing to replace a capital 
ship or aircraft carrier, each signatory Power binds 
itself to communicate promptly to the others the 
following information : name of ship to be replaced, 
date of authorisation of new ship, date of laying the 
keel, the designed displacement, length at water line, | 
beam, and mean draught. The details of armament, | 
armour, &c., may apparently be withheld. If any 
capital ship or aircraft carrier is lost or accidentally 
destroyed, it may straightway be replaced by new 
construction, subject to the usual limits. Extensive 
reconstruction of existing ships of either of the types 
mentioned is prohibited, except for the purpose of | 
providing defence against air and submarine attack, | 
and subject to the following rules: bulge and addi- | 
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displacement increment does not exceed 3000 tons, 
No alterations in side armour, in the calibre, number 
or general type of mounting of main armament are 
permitted, except (1) in the case of France and Italy, 
which, within the limits allowed for bulge, may 
increase the armour and the calibre of the guns now 
carried on their existing ships, but no guns heavier 
than 16in. are to be mounted; and (2) the British 
Empire is permitted to complete, in the case of 
H.M.S. Renown, the alterations to armour that have 
already been began but temporarily suspended. 

For the purposes of the Treaty a capital ship is 
defined as *‘ a vessel of war, not an aircraft carrier, 
whose displacement exceeds 10,000 standard 
displacement, or which carries a gun with a calibre 
jexceeding 8in.”” And “standard displacement ” 
that of the ship complete, fully manned, engined, and 
equipped ready for sea, including all armament and 
ammunition, equipment, outfit, provisions, and fresh 
water for crew, miscellaneous stores and implements 
of every description that are intended to be carried 
in war, but without fuel or reserve feed water on board. 
Among the miscellaneous provisions of the Treaty 
is the following :—*‘ In view of possible technical and 
scientific developments, the United States, after con- 
sultation with the other contracting Powers, shall 
arrange for a conference of all the contracting Powers, 
|which shall convene as soon as possible after the 
expiration of eight years from the coming into force 
| of the present Treaty, to consider what changes, if 
any, in the Treaty may be necessary to meet such 
developments.” The accompanying table shows the 
present and future position of the British Navy as 
affected by the scrapping and replacement clauses 
of the Treaty. 


| tionel deck protection may be added so long as the 
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in Power Station 
Design. 


No, XXIV.* 


Developments 


Tr is, of course, well known that the greater part of 
the heat contained in the coal used in power stations 
is lost, a comparatively small portion passing away 
up the chimney and the greater portion in the circu- 
lating water rid the condenser. In due course use 
may he made of a substance which will give a greater 
temperature range than that of water. The gas turbine 
may possibly offer a solution to the problem, but pro- 


gress in the development of that machine has so 
far been slow and disappointing. One of the most 
interesting schemes that have been put forward 


within recent years is that devised by Mr. L. R. 
Emmet, who employs mercury vapour at a high 
temperature to drive a simple turbine which exhausts 
into a “ condenser boiler” in which steam is raised 
for driving a second turbine. In this way a consider- 
; able temperature range is utilised and a high efficiency 
is secured with simple turbines. A fair sized experi- 
mental plant working on these lines has been con- 
structed at Schenectady, and although the risk of 
| poisonous mercury fumes escaping is said to have 
been eliminated, the scheme does not seem to have 
attracted a great amount of attention in engineering 
circles. 

A step towards improving the efficiency of power 
stations has, however, been made by the utilisation 
of high steam pressures. In a station on the Tees- 
side a steam pressure of 450 Ib. has been adopted, and 
pressures in the neighbourhood of 300-350 lb. are 
being employed in various other stations, such, for 
example, as in the Nechells station belonging to the 
Birmingham Corporation. The trend in steam turbine 
design is to work with high pressures and superheats, 
and, of course, to keep down the back pressure to the 
lowest value practicable, so that the turbines may 
work between greater temperature limits. An 
| experimental high-pressure turbine was designed in 
1913 by Mr. F. Samuelson, the engineering manager 
of the turbine department of the British Thomson- 
Houston Company. The machine, which was coupled 
to a turbo-alternator with a capacity of 1500 kilowatts, 
was put into service in 1914, and it was originally 
intended to work at a pressure of 500 Ib. per square 
inch; but after consultation with Babeock and 
Wilcox, Limited, a compromise pressure of 350 Ib. 
was adopted, the steam being superheated to a total 
temperature of 700deg. Fah. The turbine, which 
was a standard machine, slightly modified to suit the 
higher steam pressure conditions, was found to operate 
so satisfactorily and economically that it was decided 
to retain it as a generating unit in the company's 
power-house, where it has since run continuously and 
has only been shut down for the usual overhauls and 
inspection. For supplying steam to the unit a 18,000 Ib. 
Babcock self-contained marine type boiler is used, 
with the superheater and economiser sections inside 
the single casing and fitted with a chain-grate stoker 
and induced draught. Tests on the boiler have shown 
an efficiency ranging from 80 to 83 per cent., whilst tests 
on the turbine have given a consumption of 11.2 Ib. 
per kilowatt-hour at full load, with 350 lb. per square 
inch gauge pressure, a total steam temperature of 
700 deg. Fah., and a vacuum of 28}in. If, instead of 
using standard parts to a considerable extent, the 
turbine had been designed throughout for the higher 
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pressure, the steam consumption would have been 
reduced by about 34 per cent. It has, however, been 
founa that, notwithstanding the small size of this set 
and the varying load and power conditions in the 
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FIG. 115 


works, the saving in coal is considerably more than 
the 15 to 18 per cent. expected. 

Owing to the success of this experimental plant 
considerable interest in higher steam pressures was 
aroused, and Mr. Sparks, the consulting engineer to 
the Powell Duffryn Steam Coal Company, Limited, 


decided to install sets working under the same con- | 


ditions, viz., 350 lb. pressure and 700 deg. Fah., in 
that company’s new Bargoed central power station, 
which is intended to supply power to a large number 
of the South Wales collieries by means of an extensive 
system of overhead lines working at pressures of 
30,000 and 10,000 volts. 
ordered from the British Thomson-Houston Company 
has a capacity of 6000 kilowatts at a speed of 3000 
revolutions per minute, and the following steam con- 
sumptions were guaranteed when working at asteam 


The first turbine to be | 


pressure of 350 Ib. per square inch, a temperature of | 


700 deg. Fah., and a vacuum of 28}in.:—6000 kilo- 
watts, 10.6 lb. per kilowatt-hour; 5000 kilowatts, 
10.25 Ib. per kilowatt-hour ; 3750 kilowatts, 10.7 Ib. 
per kilowatt-hour; 2500 kilowatts, 11.6]b. per 
kilowatt-hour. These consumptions cover all the 
losses in the turbine, alternator and exciter, but not 
the steam used by auxiliaries. The total weight of 
the steam and electrical portion of the set, including 
the bed-plate, is 75 tons. The set was put into com- 
mission in December, 1920, and since that time it 
has proved itself economical and otherwise satis- 
factory. Owing to the use of brass blade spacers a 
certain amount of trouble developed when the set 
was first put into use, because the spacers were 
unsuitable for the high temperatures ; but when they 
were replaced by steel spacers the original trouble 


was overcome. A surface condensing plant made 
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"gallons of diitiiiadina water per minute at an inlet 


temperature of 75 deg. Fah. The condenser is of the 
three-flow rectangular cast iron type with a tube 
surface of 7500 square feet. A 100 brake horse-power 
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BT.H. HIGH-PRESSURE STEAM TURBINE 


slip-ring induction motor running at 720 revolutions 
per minute drives the 16in. vertical spindle circulating 
pump with a capacity of 5650 gallons per minute. 
hydraulic vacuum air pump and rotary extraction 
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denser with Admiralty type tube plates and packings. 

Since the installation of this high- -pressure turbine 
a second similar machine has been ordered from 
the British Thomson-Houston Company. This 
machine, which is rated at 12,000 kilowatts, is 
designed foraspeed of 1500 revolutions per minute 
and the operating conditions are the same as those of 
the first set, with the exception that a vacuum of 28in. 
is employed instead of 28}in. The steam consum)- 
tion for this turbine under the conditions stated, 7.-., 
350 lb. per square inch, a total temperature of 700 dey. 
Fah., and a 28in. vacuum, are as follows :—12,000 
kilowatts, 10.55 lb. per kilowatt-hour; 10,000 kilo- 
watts, 10.45 lb. per kilowatt-hour; 7500 kilowatts, 
0.75 1b. per kilowatt-hour. The above figures are 
based on a load at 100 per cent. power factor andl 
inelude the turbine, alternator, and exciter losses 


but not the power taken by the auxiliaries. Ai 
a power factor of .8, the rating of the alter- 
nator is 15,000 kilovolt-ampéres. The turbine 


has seventeen stages and the weights of the steam and 
electrical ends are about 92 and 90 tons respectively. 
The design of the 12,000-kilowatt machine is similar 
to that of the smaller machine, but special considera- 
tion has been given to the selection of suitable mate- 
rials to withstand the high steam pressures and 
temperatures. Cast steel is employed for the main 
turbine casing and valve chests, and the nozzle dia- 
phragms down to the fifth stage are also composed of 
cast steel, with the steel nozzle plates cast in solid. 
| Only the first stage nozzles are made of malleable 
cast iron. No gun-metal or brass is used anywhere 
}in the vicinity of high temperature steam, mild 
| steel having been adopted for all details, such as 
| glands, bushes, &c. In both cases the steam is sup- 
plied to the turbine through a single steam inlet, 
and an interesting feature of these high-pressure 
| turbines is the relatively small size of the steam 
piping required. The piping supplied for these 
machines is only 9in. in diameter, whereas turbines 
working under more normal con- 





| of the same capacity 








FIG. 117—-CENTRIFUGAL OIL-PUMP 


pump are also driven by a British Thomson-Houston 
motor of the same type, but rated at 60 brake horse- 
power and 720 revolutions per minute. The extraction 
pump is capable of dealing with 140 gallons of con- 
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ditions require 12in. diameter pipes. The nozzle 
control gear is operated by a centrifugal governor 
through oil relay gear and is designed to limit the 
fall or rise in speed to under 5 per cent. momentarily 
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FIG. 116—PLAN OF BOILER HOUSE AT BARGOED POWER STATION 


by Worthington-Simpson, Limited, is used in con- , densate per minute when working against a head of 


junction with the unit. It is designed to deal with 


| $5ft. 


Before entering the tanks the feed water 


65,000 lb. of steam per hour and is capable of maintain- | passes through a B.T.H. feed-water heater, which 
ing a 


vacuum of 28h}in. 





when supplied with 5650 | is constructed generally on the lines of a surface con-! cent. with sudden load variation. 


and 2} per cent. settled speed, when fullloadisswitched 
on or off and the speed variation from the normal will 
not exceed half per cent. with constant load or 1} per 
Hand and motor 
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control gear allow the speed to be adjusted within 
the limits of 5 per cent. above and below normal 
speed, and the emergency governor operates at 10 per 
cent. excess speed. Owing to the size and weight of 
the complete stator the electrical end had to be 
erected on site, as the weights are greater than can be 
dealt with by the railways. The steam end has, how- 
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FIG. 118-—-VERTICAL SIDE 


ever, been assembled and run in the British Thomson- 
Houston Company's works. 

The condensing plant for the 12,000-kilowatt 
turbine is being supplied by G. and J. Weir, and it is 
of the Weir influx two-flow type and capable of main- 
taining a vacuum at the turbine exhaust flange of 
28in. with the barometer at 30in. and when supplied 
with 12,200 gallons of circulating water per minute 
at an inlet temperature of 75 deg. Fah. and when deal- 
ing with 130,000 Ib. of steam per hour. The tube sur- 
face is 15,700 square feet. A steam-driven circulating 
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and to deliver it to the direct contact feed-water 
heater. This pump, which is capable of dealing with 
130,000 Ib. of condensate per hour, is intended to serve 
as a stand-by to an electrically driven Drysdale 
horizontal extraction pump of similar capacity, and 
is coupled to a British Thomson-Houston squirrel- 
cage induction motor. A Weir steam air-ejector is 
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provided for maintaining a vacuum of 28in. A second | 
ejector serves as a stand-by. Each ejector is capable | 
of maintaining the above vacuum when the condenser | 
is taking 130,000]b. of steam per hour. Before 
entering the feed tanks the feed water passes through 
a Weir direct contact feed-water heater, which is 
fitted on the discharge side of the extraction pump 
and utilises the exhaust steam from the circulating 
pump turbine, water extraction pump turbine, and 
evaporator, and is augmented by exhaust steam of a | 
higher temperature bled from the low-pressure end of 





Future | Boiler Boiler 


wture 





18-7 18. 


ELEVATIONS OF BOILERS AT BARGOED POWER 








203 


The general design of the high-pressure turbines 
supplied to the Powell Duffryn Steam Coal Company 
is the same as that of the machine described in our 
issue of June 2nd, 1921, and shown in Fig. 115, but 
the 12,000-kilowatt set is fitted with a centrifugal oil 

| pump as shown in Fig. 117. Escher, Wyss and Co. are 
also installing a high-pressure turbine in this station. 
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STATION 


Provision has been made at the Bargoed power 
station for the installation of fourteen steam-raising 
units, cach having a normal evaporative capacity of 
35,000 lb. of steam per hour and working at a pressure 
of 350 lb. per square inch. Besides supplying the 
steam for the electrical plant, the boilers are also to 
provide steam for three large turbo-driven air com- 
pressors for giving a supply of compressed air to the 
various collieries in the district. Each boiler, which 
is identical in design and construction, is of the 
Babcock and Wilcox patented steel-cased marine type 
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. FIG. 119—ARRANGEMENT OF FANS AND CHIMNEYS AT BARGOED POWER STATION 


pump passes 6300 gallons of water per minute 
through the condenser and 200 gallons per minute 
through the oi! cooler. There is also a motor- 
driven Drysdale centrifugal pump having a simi- 
lar capacity and capable of delivering against a 
total head of 55ft. A steam turbine-driven extraction 


pump of the Weir vertical rotary type has been 
installed to withdraw the water from the condenser 





the turbine. It is interesting to note that in addition 
to several machinesYdesigned to operate at steam 
pressures from 250 lb. to 300 Ib. at temperatures of 
about 700 deg. Fah., the British Thomson-Houston 
Company is supplying two 15,000-kilowatt units to 
the Birmingham Corporation for the Nechells station, 
which sets are to work at {a pressure of 325 lb. per 
square inch and at a temperature of 750 deg. Fah. 





with a heating surface of 4480 square feet and equipped 
with an overhead steel economiser and an integral 
superheater, which gives a final steam temperature of 
750 deg. at the outlet. Each boiler is also equipped 
with two Babcock chain-grate enclosed type balanced 
draught mechanical stokers with a total grate area 
of 240 square feet. The general arrangement ofgthe 
boiler-house is shown in Figs. 116 and 118, whilst 


204 
Fig. 119 gives a plan of the fan and chimney platform. 
Each steam-raising unit, comprising the boiler, super- 
heater, economiser and stoker, is enclosed in a steel 
casing, which is accessible from all sides, and it will 
be seen from the drawing Fig. 119 that provision has 
been made for the introduction of air heaters at a later 
date if they are considered desirable. An air heater 
has in fact actually been fitted to one of the boilers, 
and it will depend very largely on the results obtained 
with this particular unit whether or not air heaters are 
fitted to the other boilers. 

Each steam-raising unit has its own induced and 
forced draught plant, which consists of cased centri- 
fugal fans directly coupled to three-phase motors. 
The induced draught fan of each boiler is connected 
to a steel chimney, 5ft. 6in. diameter and 50ft. high, 
whilst the forced draught fan is connected to a ferro- 
concrete air duct, which supplies the air under pres- 
sure to the underside of the grates through regulating 
valves. We believe that at present only one boiler 
is coupled up to a forced draught fan, and this is the 
boiler which is fitted with an air heater. Up to the 
present it has been found to be possible to obtain all 
the steam desired from the other boilers by using the 
induced draught plant alone, but closing-in plates 
have been provided for all the boilers for the 
purpose of bringing the forced draught plant into use 
when it is required. With coal having a calorific 
value of 13,000 B.Th.U.’s the draught plant provided 
is capable of dealing with the products of combustion 
trom 4300 lb. to 5500 Ib. of coal per hour and with an 
ample margin for overloads. Speed regulating 
arrangements have been provided for varying the 
speed of the induced draught fans up to 18 per cent. 
above the normal speed, whilst in the case of the 
forced draught fans an increase of 15 per cent. can be 
secured. For light load conditions or for use under 
other cireumstances each boiler has been provided 
with a natural draught flue, which is arranged so that 
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seat formed on the upper end of the combustion 
cylinder liner, is shown in section in Fig. 14. The 
fuel valve casing carries relief valve and indicator 
connections, and is secured to the top of the cylinder 
mantle through heavy springs which allow of the valve 
adjusting itself to suit temperature conditions, and 
also enables the complete valve unit to act as a 
safety valve to the combustion side of the engine. 

The fuel injection pump has a solid plunger 
l}in. diameter, having a stroke of 1.3in., which is 
fitted to the pump barrel without packing. The 
timing of the fuel injection is fixed by the fuel cam, 
and the period of injection by a spill valve. This spill 
valve opens from the discharge chamber of the pump 
and is worked by the same lever that actuates the 
pump plunger. 

Its function is to break the pressure of discharge 
at the end of the desired injection period, and return 
the spilled oil to the suction again. The sudden and 
positive break in pressure allows the fuel valve to 
seat itself quickly, and prevents the formation of 
drips on the nose of the jet. It alsa provides a very 
safe method of injection, as by this *‘ make and break ”’ 
system there is no pressure in the fuel injection pipe, 
except during the actual injection period. Hence 
there can be no question of a leaky fuel valve per- 
mitting the injection of fuel into the cylinder at 
the wrong period, such as may easily happen with a 
constant pressure system. It is to be noted further 
that the injection of fuel into the cylinder starts at the 
same point in the stroke at any load. The spill valve 
action is such that increase of power is obtained by 
increasing the injection period, which is the ideal 
condition, and very difficult to attain with cam 
operated valves. At normal load the fuel injection 
pressure at the valve is about 6000 lb. per square inch. 
The spill valve breaks this to atmospheric pressure, 
so that the pump builds up its pressure between these 
limits at every stroke. The termination of the period 
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to be operated. The oil passes from the pum) 
through a distributor worked by spiral gearing from 
the main shaft. Separate distributors are provided 
for the steam inlet and exhaust valves. These are 
shown in Fig. 15 at A and B, and sectionally in 
C and D, Fig. 17. The ports are so arranged in the 
cylinder and piston that once per revolution they 
register and give an impulse to the column of oil 
between them and the valves, thus opening the latter. 
An operator directly connected to each valve is 
interposed between this column of oil and the valve, 
to receive and transmit the impulse. This operato: 
is shown in section in Fig. 16. It will be seen that it is 
under a constant pressure of oil direct from the pump 
on its upper side, and is subject to an intermittent 
impulse pressure load on its under side. As soon as 
the impulse load is released the constant pressure 
closes the valve. The operator on its under side is 
of greater area than on its upper side, and this diffe: 
ence gives the upward load required to open the valve 
when the ports in the distributer register. The 
exhaust valve distributor is extended to include a 
series of ports which are used for operating the steam 
inlet valves to give a late cut-off when starting up 
the engine. This exhaust and starting distributor 
is fitted with a shuttle valve which is set by oil pres 
sure for ahead or astern running. The steam inlet, 
on the other hand, is provided with a slipping arrange- 
ment on the plug coupling for this purpose. 

The system of steam valve operation here described 
is not an integral part of the Still engine. The valves 
may be operated mechanically, but the oil pressure 
system is the method adopted in the Scott unit, with 
very satisfactory results. 

As the engine is started up and mancuvred by 
steam, the control of these operations is effected 
through the distributors. A control box, operated 
by the main manceuvring hand wheel at the starting 
position, is connected to the oil pressure system. In 




















FIGS. 12 AND 13—CONSTRUCTIONAL DETAILS OF THE SsCOTT-STILL 


in the case of necessity the exhaust gases can be by- 
passed directly to the chimney. For the purpose of 
arresting grits which may be carried through the 
boilera mild steel dust-catcher is fitted in each chimney 
and is coupled to induced draught fan discharge con- 
nections. Each dust-catcher is provided with 
pockets and chutes for conveying the grit and soot 
to the basement. The ash and clinker from the 
furnaces fall automatically into ferro-concrete 
hoppers leading to the ash basement, and provision 
has been made for separating the clinker and ash 
from the riddlings by means of chutes and regulating 
doors. This ash basement has been constructed in 
accordance with the latest practice, and has sufficient 
height for the ultimate installation of clinker breakers 
and suction ash pipes if they are considered essential 
at a later date. 


Still Engine Developments.* 
No. ILt 


AN important feature of the Still engine is that the 
essential component parts are not widely dissimilar 
from those met with in ordinary marine steam engine 


practice, and few difficulties should be experienced , 


in either castings or in machining and erection. The 
general character “of the engine details will be seen 
from the photographs we reproduce in Figs. 12 and 13. 

Turning to the valve gear, it is to be noted that 
when the engine is running, the only valves in opera- 
tion are the fuel injection valve on the combustion 
side and the steam exhaust valves on the steam side. 
The former is worked automatically by the fuel- 
injection pressure and the latter by a system of oil 
under pressure. The fuel injection valve, which is 


of the spring-loaded type and is fitted to a conical 
* Abstract from paper read by Mr. Archibald Rennie before 
the Institution of Engineers and Shipbuilders in Scotland. 
tT No. I appeared February 17th. 


of injection as effected by the spill valve is deter- 
mined by the engine load acting through the governor, 
and is also controlled by hand from the starting 
platform. 

Messrs. Scotts carried out extensive experiments on 
the question of fuel injection with a view to deter- 
mining the relationship of the three factors of 
atomisation, distribution and penetration, with which 
was closely associated the question of cam shape. It 
was found that too fine a degree of atomisation could 
easily be obtained, and jets of this character, while 
giving excellent results at low powers, lacked pene- 
trating power, and were most unsuitable at high 
powers. Mr. Rennie sums up the experience gained 
from numerous tests with differing cams and jets as 
follows :— 

(1) Atomisation depends on the relation between 
the size of the hole and the pressure which can be 
maintained by the pump. 

(2) Distribution depends on the number of holes 
at the requisite angle necessary to cover the zone 
of maximum air content of the cylinder. 

(3) Penetration depends on the diameter of the 
hole for a given degree of atomisation. 

(4) The fuel pump cam shape must be such that 
it will give pressure and quantities to meet the 
combination of atomisation, distribution, and pene- 
tration found most suitable from experiments. 

The jet which is now used has one hole of 
20/1000in. diameter in its centre, surrounded by a 
ring of eight holes, each of 24/1000in. diameter lying 
at an angle of 45 deg. to the vertical. 

The oil pressure system for operating the steam 
inlet and exhaust valves is worthy of special con- 
sideration, as it eliminates all lay shafts, excentrics, 
rods and such -like mechanism, and substitutes 
therefor operation by oil power. The arrangement 
is shown diagrammatically in Figs. 15 and 17, and is 
worked as follows :—A simple plunger type of pump 
worked from the main shaft supplies oil at a pressure 
of from 350 Ib. to 450 Ib. per square inch to the valves 
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construction this control box is like the distributors, 
and consists of a cylinder, inside which a plug is 
rotated by the hand wheel referred to, It is shown 
at F in Fig. 15 and at H, J and K in Fig. 17. On 
moving the manceuvring hand wheel to “ ahead” 
on the dial as at H, the shuttle valve in the exhaust 
and starting distributor is set by the oil pressure for 
ahead running. Further movement of the hand 
wheel to the “‘ starting” position on the dial, as at 
J, connects the starting end of the distributor to the 
steam valve operator on the cylinder to give a late 
cut-off and starts the engine. 

Further movement of the hand wheel to 
“running” position on the dial, as at K, cuts out 
the starting steam distributor with its early cut-off, 
and puts the engine on fuel oil. Meanwhile the 
exhaust valves have been operated direct from thei: 
own end of the exhaust and starting distributor 
without passing their oil through the control box. 
All these novements of the hand wheel may be carried 
out in leisurely fashion, and should it be desired to 
run on steam only, the hand wheel is simply brought 
to rest at the “steami” position on the dial. A 
simple interlocking device is fitted to prevent the 
engine being run on oil except when the hand whec! 
is in the “ running” position and steam is available 
for piston cooling. Astern running is obtained and 
controlled exactly in the same way as ahead running, 
by reversing the direction of movement of the 
manoeuvring hand wheel. 

During the process of starting up and manceuvring, 
the oil pressure supply is obtained from an inde- 
pendently driven stand-by pump. 

Reversal of the fuel pump action is obtained by 
fitting a separate astern cam and moving the cam 
roller from one cam to the other. 

This is done in the single-cylinder engine by hand 
gear, which is special to that unit. In a multi- 
cylinder engine the moving of the roller will be effected 
by the steam valve oil-pressure system, and will 
occur at the same time, and by the same moye- 
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ment of the manceuvring hand wheel as sets the 
steam valve distributors for astern running. 

The only other auxiliary gear in addition to the 
fuel injection pump, and the valve gear operating 
pump already referred to, consists of a forced lubrica- 
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FIG. 14—-FUEL INJECTION VALVE 


tion pump and a scavenging air blower for the 
combustion side, and for the steam side a small 
condenser with air, circulating and feed pumps, and 
a regenerator with feed heater, filter circulating 
pump and filters. On the experimental unit all the 
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FIG. 15—DIAGRAM OF OIL VALVE-CONTROL SYSTEM 
moving auxiliaries, with the exception of the scaveng- 
ing air blower, were driven from the engine itself. 

The regenerator adopted is a small Cochran boiler 
of 150 Ib. working pressure, 5ft. 6in. in diameter, and 
300 square feet surface. The feed heater is of simple 
tubular design and 228 square feet surface. 


| governor. 


THE ENGINEER 


Scavenging air is supplied by a small electrically 
driven turbo-blower specially designed for experi- 
mental use, having a normal output of 1500 cubic 
feet of free air per minute at a pressure of 2} lb. per 
square inch. Field regulation is provided to allow of 
a range of output and pressure from 1200 cubic feet 
at 14 lb. pressure per square inch to 2000 cubic feet 
at 3} 1b. pressure per square inch. The scavenging 
air from the blower is led to the bed-plate, thence up 
the columns to the ports in the combustion cylinder 
liner. The bed-plate and columns are thus used as a 
scavenging air reservoir. The exhaust gases from the 
{combustion side of the experimental engine are led 
| through a water-jacketed pipe of 12}in. bore to the 
regenerator, thence to an auxiliary regenerator and 
the feed water heater to atmosphere. The auxiliary 
regenerator was provided, as it was thought that the 
surface in the Cochran boiler might not be large 
|enough to extract a satisfactory maximum of heat 
from the gases. This presumption, however, was not 
| borne out in practice, and the auxiliary regenerator 
; was therefore put in circuit with the feed heater at 
| the first opportunity, and used in that capacity in 
| the later trials. A direct connection for the gases 
| from the regenerator is also provided, but is used 
|only when raising steam by oil burner for starting 
| up from cold. 


| On the steam side a shut-off stop and throttle 








| valve is inserted in the main steam pipe from the | 


| regenerator. The stop valve is used simply to give 
| control over the steam pressure carried in the regener- 
ator, whilst the throttle valve is connected to the 
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FIG. 16--SECTION OF VALVE OPERATOR 


The governor is of the common ball type, 


| which, acting through a servo-motor, controls the 





|valve operating gear. 
|running on steam alone for any desired length of 


setting of the spill valve.on the fuel injection pump. 

It is adjusted by means of a small hand wheel 
control passing through the centre of the main 
manceuvring hand wheel, and may be set by that 


|means to control the speed of the engine at any 


revolutions from about 50 to 130 per minute. Inde- 
pendent hand control of the spill valve is also arranged. 
The servo-motor receives its power from the forced 
lubrication system. On the steam side the governor 
acts as a simple cut-out at maximum revolution, and 
operates on the throttle valve. 

In starting from cold, the burner under the 
regenerator is lighted and steam is raised as in an 
ordinary boiler. As soon as the temperature in the 
regenerator begins to rise, it is found that a natural 
thermal circulation of the water between it and the 
cylinder takes place, so that by the time the steam is 
raised the engine is thoroughly warmed up. 

The actual starting of the engine is then accom- 
plished by means of the manceuvring hand wheel in 
the manner already explained when describing the 
The engine may be kept 


time, or fuel may be cut in at once, and the erigine 
brought up to the required speed. The cutting in 
of the fuel is accomplished simply and easily by means 
of the governor or hand lever control, already referred 
to, acting on the spill valve. This valve may be so 
set that all the oil pumped by the fuel pump is 
spilled—none going to the fuel valve ; or, again, it 
may so be set that all the oil pumped is sent to the 
fuel valve and none spilled. Between these limits 
any setting of the spill valve may be obtained to 
suit the load being carried by the engine. 

Among other interesting tests carried out on the 





| sufficient to keep the piston cool. 
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experimental unit were those to determine the weight 
of steam generated on test. The quantity of steam 
generated from waste heat by the single cylinder is 
800 lb. per hour at 120 lb. pressure per square inch, 
when the combustion cylinder is working with about 
80 lb. mean pressure, equal to a normal load of 
about 340 brake horse-power. It increases as the 
load is increased, and falls away as the load is reduced, 
until at about 35 lb. mean pressure in the combustion 
cylinder, just sufficient heat is being recovered to 
equalise the radiation losses. This is quite to be 
expected for, as the load is reduced, the quantity of 
fuel oil burned is less and the waste heat available 
for steam generation is, therefore, less. At the same 
time it should be noted that, at mean pressures, of 
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FIG. 17—DIAGRAMS OF OIL DISTRIBUTORS 


about 40 1b. and under in the combustion cylinder, 
no steam is necessary for piston cooling, the rate of 
heat transfer by contact with the cylinder wall being 
During all trials 


| it was noted that whenever the combustion side fell 


off in efficiency, as, for example, when different fuel 
jets were being tried and combustion was not good, 
the steam side always improved, responding at once 
to the increased fuel consumption. 

With regard to the proportion of power obtained 
from the steam side, it will be observed that this 
amounts to about 12 per cent. of the total horse- 
power at full normal load. This, for obvious 
reasons is not so high as would be obtained from a 
multi-cylinder engine when from 15 to 20 per cent. 
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FIG. 18—-RELATION OF STEAM H.P. TO TOTAL B.H.P. 
may be expected. A curve showing the relationship 
between total brake horse-power and steam horse- 
power in the experimental engine is reproduced in 
Fig. 18. 

Several whole day trials of about eight hours 
duration have been run,’ representative of which 
are the trials carried out by a committee of French 
engineers and the trials by Captain H. Riall Sankey, 
published in our last issue. Fig. 19shows a series 
of typical indicator cards taken during a fourteen 
days’ endurance trial run from August 24th to* 
September 7th, 1921. These cards were taken at full 
normal load, the engine running at 120 revolutions 
per minute, with a steam pressure of 120 lb. per square 
inch and a vacuum of 27.5in. Under these con- 
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ditions the indicated steam horse-power developed made to the engine prior to or during these trials, | with Scott-Still engines developing a total brake ho 
was 41.2 and the indicated combustion horse-power | and the same cam and fuel valve settings as had been | horse-power of 2500 at a speed of from 115 to 120 th 
344, giving a total of 385.2 indicated horse-power found most suitable for shale oil were used throughout. | revolutions per minute under ordinary service con- sic 
or 336 brake horse-power. It was noticed, however, that as each grade of oil | ditions. We are given to understand that each sct a 
During this trial and later the temperature of the was succeeded by a heavier one, the volumetric of main engines will have four cylinders, 22in. in wi 
piston was measured by inserting small pieces of efficiency of the fuel pump fell off, and consequently | diameter, with a stroke of 36in. The engines will tw 
metal having various melting points into drilled and the point of injection gradually became later. The | be of the enclosed type with forced lubricator fitted th 
plugged holes in the piston head. The results of | results, therefore, are not so good as they would to all the principal bearings. All pumps will be los 
th 
TABLE I.—Scott-Still Engine Trials with Various Oils. * 
er witerr~exie-v ine penesthsinmnccctemnemenatimintdisincatian dL aeahetntiaiare . de 
| One-quarter load. | Half load. Three-quarter load. Full load. | Overload. 
Poa pe Poe? ete forte ft of ecpre ng Bik 5 1 2 3 4 5 | 3 2 3 4 5 
Revs. minute .. . -8 79.1, 81.6, 85.9 88.3) 94.9) 93.3, 97.7 98. 3,100. 4) 110.3 LLl.1) 109.3) 111.8 110.0) 124.5 122.2 121.8) 117.3 122.5, 121.6) 129.6 129.4 128.3) 127.6 
Load, b. ° j530 530 i 530 _ 530 530 850 (850 |850 850 (850 /1125 125 jL125 1125 1125 [1380 1380 (1380 (1380 1380 (1400 1500 }1500 1500 (1450 
Steam pressure, Ib. ../108 — 106.5/104.5114 107/102 /103.5106 (108 (102 | 108 Lil | 106 | 108 108 | 104.5 109 105 | 97.5 114.5 112 105 | 105 = 98 | 106 It 
Vacuum, inches --| 26.5 26.5) 26.2) 26.7 26.0) 26.2) 25.3) 26.9) 26.4 26.8 26.7) 27 27.3) 27.2 26.9) 27.0 27.1 27.6 27.1) 27.6 27.0 27.1) 27.7 27 27.8 
Air pressure, Ib. ..| 37.5| 36.5) 35.8) 36.5, 35.5) 44.5, 45.5 44 | 44.545 | 56 56 | 56.5) 57.5 57 | 72 72 | 73° | 71.5 71.5 °71 76.5) 78 78 | 76.5 
-  3aeeee +-/L1L 109 108 110 116/194 190 187 192 193 | 272 288 | 269 | 280 6280 | 406 = 378 = 367 «| 363-385 | B86 ASL 422 41M | 432 
BHP... .s «. «| 89 84 | 86.5 92 | 93.5161 (159 (166 [167 171 | 248 250 | 246 | 252 248 | 344 338 336 | 324 | 338 | 340 | 389 «6 388) 385 370 
Qil per hour .. .. ..| 40.9 37 | 37.5 41.1 42.5 66 60.7 66.4 68.2) 67.4) 96 94.2) 94.8 98.9 98.7) 129.9 127.2 129.9) 128.9) 141 | 130.1) 151.7 153.7 161 152.7 
Oil per B.H.P. per hour..| .459 .441) .434 .452 .454) .410 .382, .400 408.394) .387.377| .385, .393 .398 377.377.386.398) .417) 383.390.3968) 418 
————_$. -—— ——/_ —_ - SC EE es | — _ — —_ _-— s« 
Column No. 1 gives trial results from Lucigen shale oil. Column No. 4 gives trial results from Shell Mexican (S.G. 0.936). on 
be No. 2 - od » Anglo-American. ‘J No. 5 - _ » British Mexican. E 
» No.3 ,, a » Shell Mexican (S8.G, 0.904). at 
v 
these experunents showed that the average tem- be with proper settings. When, however, they are driven from the main engines with the exception of w 
perature of the piston head just above the topmost equated to a common standard net calorific fuel value, the valve gear operating pumps and the scavenging F 
ring was about 750 deg. Fah. The general result of they fall quite closely into line with each other, blowers, which will be motor driven. Electrically mW 
the fourteen days’ endurance trial may be summed showing that the overall efficiency is not much driven auxiliaries will be fitted throughout both for ti 
up on the report of Lloyd’s representatives, who were affected as between the different oils. The results engine-room and deek machinery. The electric t 
present every day during the trial. of these trials are given in Table I. and Fig 20,andthe power for driving the auxiliaries will be furnished tl 
‘Upon the completion of the endurance test the particulars of the oils used in Table II. This table by two 160-kilowatt Diesel-driven 220-volt generators u 
engine was submitted for examination. The cylin- includes the results of some experiments made to running at 250 revolutions per minute and one P 
ders, piston, piston-rod, and the feed-water filter determine the temperature at which the oils burned 50-kilowatt unit driven by a Diesel or hot bulb el 
were opened out for examination, and found in good away completely in air. engine. One of the large units will supply all electric 
condition. It was not considered necessary to Following on the above-mentioned trials, the power when at sea and running normally in port, e 
examine the crank shaft, crank pin, or piston-rod “ 
crosshead. The boiler was found to be in good con- t 
dition internally and quite frée from oil. From start d 
to finish of the trial during the fourteen days’ con- t 
tinuous working the engine ran excellently, no trouble 
was caused by any part other than the breaking of d 
the fuel valve spring on two occasions (a contingency v 
common to all internal combustion engines), and the b 
I 
1 
T ! 
‘ I 
| EV. Caso Scale a0 ; 
t 
‘ 
| I 
% ] 
; : 
: ' 
4 ‘ 
$ 
3 , 
3 
3 | 
| 
ui } . 200 250 300 
| He Cumoce Scaled ee Brace Horse Power. 
Pa ~ Rerenaco 1 Coreusnon Gimcce = 398s FIG. 20-—CURVES OF OIL CONSUMPTIONS PER BRAKE HORSE-POWER HOUR 
3 
9| engine was again opened up for examination of the the smaller set only being called for as an auxiliary 
>| internal parts, and was found to be in excellent when all the winches are running. An emergency 
&, r condition. The piston rings were al] free and clean lighting set of 12-kilowatt capacity at 110 volts will 
| Pei eee Seale © and no carbon deposit or other evidence was found to be installed, which will be driven by a hot bulb 
= suggest that the engine would have any difficulty engine fitted with hand starting. The regenerator 
x - Reseveso Congres Gimcte= 6018S in running with any of these oils for long periods. used in connection with this installation will probably 
- From the account of the trials and performance of be an adaptation of the well-known and well-tried 
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FIG. 19—TYPICAL INDICATOR DIAGRAMS 


partial loss of vacuum on one occasion, From the 
records accompanying the report it will be observed 
that there is great regularity as regards the revolu- 
tions and brake horse-power, and, in conclusion, we 
would state definitely that not only did the engine 
run well throughout the trial, but that it was in 
thoroughly good condition at the finish.” 

With regard to the two short stoppages occasioned 
by the breaking of the fuel valve spring it may be 
stated that in a multi-cylinder engine a stop would 
not have been necessary to change the spring, but in 
the single-cylinder engine it was deemed advisable 
to do so, 

During all trials up to September, 1921, the oil 
fuel used was shale, having a calorific value of about 
19,300 B.Th.U. gross (18,240 net), and a specific 
gravity at 60 deg. Fah. varying from 0.85 to 0.87. 

In order to test the performance of the engine 
when using heavy oils, a series of eight-hour trials, 
using different grades of heavy oils, was commenced 
on October 20th, 1921, at one of which trials we had 
the pleasure of being present. No adjustments were , 


the Scott-Still experimental unit, there is no doubt 
that the experimental stage has now been . 
and Messrs. Scotts are ready to embody the valuable 


Yarrow type of boiler designed to provide separato 
paths for the gases from the oil burners, and those 
from the engine to the atmosphere. 


Taste I1.—Particulars of Fuel Oils used in the Trials. 











British 





a Scottish Anglo- Shell Shell 
shale oil | American Mexican Mexican Mexican 
(Lucigen). Diesel oil. Diesel oil. boiler oil. boiler oil. 
Specific gravity at 60 deg. Fah. . 879 . 884 - 904 . 936 ay 
ash point, degrees Fah. be 148 taotiee 266 _ 198 194 188 208 
Viscosity at 60 deg. Fah (Redwood No. 1) .. 96 sev. 71 see. 145 sec. a — 
Viscosity at 120 deg. Fah. (Redwood No. 1) 40 sec. 39 sec. 53 sec. 200 sec, 1380 Sec, 
Ad, per eum! .. ce ce eh ee te es Trace Trace 0.08 Trace 0.30 
Sulphur content, per cent. .. . 36 4 1.84 3.01 hap od 
Calorific value, B.Th.U. (gross) 19,426 19,334 19,037 18,581 8,382 
Calorific value, B.Th.U. (met)... .. «-. «+ «+ «2 = 18,065 17,970 18,000 17,430 17,300 
er : CP Tae fee 
"une aun . ge beer al mg watts — -- oe ere 0 * we 





results of the past eighteen months trials im new 


Alongside the marine development the possibilities 


engines specially designed to suit marine conditions. of the Still engine for land work, particularly for 
It was with pleasure that we were able to announce | central power station, must not be overlooked. 
in our Scottish letter* at the beginning of the month Reference to Fig. 20 will confirm that the efficiency 
that Messrs, Alfred Holt and Co., of Liverpool, had | curve is remarkably flat over a wide range of load, 
placed an order with Scott’s Shipbuilding and Engi- | because the rapid falling off on the combustion side 
neering Company, Limited, of Greenock, for the | above full load is compensated for by the gain on the 
construction of a 400ft. twin-screw vessel to be fitted | steam side. The Still engine can carry heavy over- 

* See Tax Enoucer, February 3rd, 1922, ~' loads by simply burning additional fuel under the 
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boiler or supplying added steam to the engine beyond 
that produced by the waste heat of the combustion 
side. This means that when installing an engine in 
a power station it can be rated at such a power as 
will enable it| to run at maximum efficiency for 
twenty hours out of the twenty-four and yet carry 
the few hours of peak load, and that withou, much 
loss in efficiency. This characteristic, coupled with 
the lower fuel consumption, would seem to offer 
distinct advantages in the case of mixed steam and 
internal combustion power stations and an early 
development in this direction is awaited. 





Institution of Electrical Engineers. 


JUBILEE MEETINGS. 


In commemoration of the first meeting of the 
Society of Telegraph Engineers, which took place 
on February 28th, 1872, the Institution of Electrical 
Engineers held a series of special meetings this week 
at the Institution’s headquarters, at Savoy-place, 
Victoria Embankment. At the first of these meetings, 
which took place on Tuesday afternoon, Dr. J. A. 
Fleming delivered an extremely interesting experi- 
mental lecture on Michael Faraday and the Founda- 
tions of Electrical Engineering. Owing to illness, 
the President, Mr. J. S. Highfield, who, it seems, was 
the first to suggest that these commemoration 
meetings should be arranged, was unable to be 
present, and Mr. Campbell Swinton, F.R.S., took the 
chair. 

In opening his lecture, Dr. Fleming said that 
clectrical engineers busily engaged in _ practical 
work were apt to forget, or at any rate underestimate, 
the immense importance of Faraday’s work, and he 
doubted if many had been able to find the time 
to read the three volumes dealing with his research 
work and discoveries. After describing how Faraday 
discovered that an electric current, acting ona magnet, 
would produce motion, and referring to William 
Sturgeon’s electro-magnet which was introduced in 
1825, Dr, Fleming went on to explain how Faraday 
made those great discoveries which formed the basis 
for the development of dynamo electric machinery. 
Knowing that an electric current would move a 
magnet, Faraday then began to consider whether 
there were any reason why the motion of a magnet 
should not produce an electric current ; and in 1831 
he succeeded in producing a current in that way. 
Faraday’s well-known experiments in electro-mag- 
netic induction were then carried out by the lecturer, 
whe exhibited the original coils, electro-magnets, 
&ec., used by Faraday at the Royal Institution. 

In dealing with Faraday’s famous iron ring with 
two insulated coils wound upon it, Dr. Fleming 
explained that when Faraday found that when one 
coil was energised or de-energised, a current was set 
up in the other coil he was at first at a loss to explain 
the phenomenon. He ultimately proved, however, 
that.it was due to the change in the magnetism, by 
placing an iron bar inside a coil and by applying 
permanent magnets to the end of the bar. On placing 
the magnets on the bar, and on removing them, a 
current was induced in the coil and showed con- 
clusively that the magnetism in the iron produced 
the current. Having shown how Faraday demon- 
strated, that by plunging a bar magnet into a coil, or 
by withdrawing it, a current was induced in the coil, 
and having explained that Faraday found that the 
current depended not only upon the strength of the 
magnet, but also upon the speed at which it was 
moved, Dr. Fleming went on to deal with Faraday’s 
large permanent and electro-magnets. With this 
magnet, it was explained, Faraday made his greatest 
discoveries. During ten days of experimental work 
in the laboratories of the Royal Institution in the 
autumn of 1831, he performed the experiments 
which subsequently resulted in the evolution of the 
dynamo. He found that if a copper dise were revolved 
in @ magnetic field the lines of force cutting the disc 
would result in the establishment of an electrical 
pressure, and that if a galvanometer were connected 
between the centre and edge of the disc a steady 
current would flow through the instrument all the 
time the disc was rotated. That was really the first 
dynamo. 

Very soon after Faraday’s demonstration, others 
began to design various practical forms, some of 
which were shown, together with Faraday’s original 
machine, during the course of the lecture. One of 
these machines was Pixii's dynamo, which was 
introduced in 1831, and was used for generating an 
alternating current by the rotation of a permanent 
magnet, in front of coils, which formed the armature. 
Pixii’s. original machine was afterwatds provided 
with a commutator which enabled it to deliver 
direct current instead of alternating current. Other 
early dynamos to which Dr. Fleming referred were 
those developed by Clarke, Nallet, Dr. Werner Von 
Siemens, Dr. Pacinotti, Gramme, Wilde, Holmes and 
Hopkinson. The original multiple magnet machine 
which was used in the South Foreland lighthouse 
was on view, as well as the first Parsons’ turbine and 
various other relics. Whilst dealing with these early 


discovery made by Wilde, Siemens and Wheatstone, 
namely, that a dynamo with electro-magnets could be 
made to excite itself if the magnet coils. were con- 
nected across the armature. Prior to that discovery 
Wilde had invented a machine having a small 
permanent magnet exciter which was mounted on 
top of the dynamo. 

Among other striking experiments which Dr. 
Fleming showed to illustrate the work of Faraday 
was that of placing a coil of wire over one of 
the poles of a magnet, and so causing a spark 
to appear at the ends of the coil, That experiment, 
it was explained, formed the basis of the magneto, 
It was also shown how Faraday demonstrated that 
| the earth itself was a powerful magnet by moving a 
coil connected to a galvanometer in the earth's field. 
Faraday was reported to have said, Dr. Fleming 
went on to explain, that he only once remembered 
a useful question being asked after he had delivered 
a lecture. That question was put by a Mr, Jenkins, 
who desired to know why it was that when a primary 
cell was short-circuited the person who made the 
short cireuit did not get a shock, but when a coil of 
wire was connected in series with the cell a shock was 
felt. That, Faraday thought, was a really useful 
question, because at the time he had not thought 
about the matter, and he was unable to answer the 
question. He soon set to work, however, to solve 
the problem, by connecting a galvanometer induc- 
tance and battery in parallel, and by switching the 
battery out of circuit periodically by means of a key, 
he found that owing to the collapse of the magnetic 
lines within the coil the galvanometer needle gave a 
deflection, and that experiment served to establish 
the principle of self-induction. 

The lecturer also had a good deal to say about 
Faraday’s work in connection with electrostatics, 
electrolysis, &c. Reference was made, for instance, to 
Faraday’s special form of Leyden jar, which was 
constructed in 1837, and which consisted of a metal 
sphere supported concentrically within a spherical 
metal shell. Faraday found that by filling the vacant 
space with air or by creating a vacuum in it the 
arrangement had a certain capacity for electricity 
which might be ealled unity. But if the space was 
fitted with any other liquid or solid insulator, such as 
sulphur or paraffin wax, the capacity was represented 
by a larger number, equivalent toe the increase in 
capacity as compared with an air condenser and that 
number was called the dielectric constant or the 
specific inductive capacity, as Faraday termed it. 
Faraday also showed, Dr. Fleming remarked, that 
a cable immersed in water really constituted a form 
of Leyden jar. The work of Maxwell was also dealt 
with. 

An experiment, was made for the purpose of showing 
that when twopieces of copperor silver, for example, are 
placed in a suitable electrolyte and a current is passed 
through the solution from one electrode to the other, 
electro deposition occurs, and it was explained that 
Faraday showed that there is a definite relationship 
between the strength of the current and the amount 
of metal removed. In the case of silver electrodes— 
placed in a solution of nitrate of silver—a current of 
1 ampére, it was explained, deposits .001118 gramme 
of silver per second. In connection with this part of 
the subject, Dr. Fleming referred to Edison’s zinc 
plate house meter, as used in 1882-1885 for metering 
the electric energy supplied for electric lighting. 
Faraday’s laws, Dr. Fleming said, formed the basis of 
all our electro-chemical industries. 

The leeturer then referred to Faraday’s electro- 
optic and magnetic work and the audience was shown 
the experiment designed to utilise the magnetic proper- 
ties of a ray of light. ° The lecture was concluded with a 
reference to the character of Faraday as a man as 
well as a scientific investigator, and an appeal to the 
audience to support the research work of the Royal 
Institution. That Institution, Dr. Fleming contended, 
was of enormous value to the community. Sir James 
Dewar had stated recently that the maintenance 
of the Institution during the last 120 years had been 
little more than £100,000, which was not a twentieth 
part. of the cost of a battleship. The discoveries of 
Faraday alone had put untold wealth into the 
exchequers of nations and had laid the firm founda- 
tions upon which present-day electrical engineering 
was built. 

After the lecture the Chairman, Mr. Campbell 
Swinton, remarked that there were only two surviving 
members of the original Society of Telegraph Engi- 
neers, and he was pleased to say that one of those 
members, Sir Herbert Jekyll, was present, and he 
would call upon him to propose a vote of thanks. 
Sir Herbert said that when the Society of Telegraph 
Engineers was formed no one had any idea that 
it would develop in the manner it had done. He 
remembered attending the lectures of Faraday, when 
he (the speaker) was a boy, and although he could not 
remember a great deal about those lectures, one or 
two facts were firmly fixed in his mind. He could 
recall, for example, that Faraday was always very 
partial to boys, and frequently gave them little 
relics such as pieces of magnetised wire to take away 
with them. He lived, as most of the members were 
no doubt aware, at the Royal Institution, and a 
Mr. Murray, a Scotsman, made his experimental 
apparatus. Faraday was an excellent lecturer, and 
he never failed to attend lectures delivered by others 











Mr. C. H. Wordingham remarked that one of the 
most extraordinary things which Dr. Fleming had 
brought to light in the course of his lecture was that 


Paraday’s greatest discoveries were made in a 
period of only ten days. 
We cannot conclude this brief account with 


out expressing our admiration of the lecture re. 
garded as a performance. Experiments must have 
been made at intervals of less than five minutes 
throughout the hour or more that Dr. Fleming 
was speaking, but on not a single occasion was 
there the smallest hitch of any kind. Dr. Fleming 
was surrounded, practically packed in, with apparatus 
of all kinds, but he knew to an inch where everything 
was, and to a second when it would be wanted. He 
had suitable galvanometers and electroscopes pro- 
jected om the sereen, so' that the effects he produced 
might be made visible to the whole audience. The 
subject matter is now elementary electricity and 
magnetism, and was familiar, no doubt, to nearly 
all his audience, but it was none the less delightful 
to see the experiments with which Faraday had 
astonished the world repeated once again, and with 
@ suceess ard neatness that not even the great dis- 
coverer himself could have excelled. 


On Wednesday afternoon a meeting was devoted 
to short discourses on ‘ Reminiscences and Experi- 
ences of Electrical Engineering in both its Technical 
and Legislative Aspects.” The first speaker was 
Colonel Crompton. 

Colonel Crompton said that his connection with the 
electrical industry dated back forty-four years, when 
he began serious electrical work by installing Gramme 
dynamos and Serrin lamps and had to go to telegraph 
engineers to learn the technicalities of the business, 
which were then very wonderful. At a meeting of the 
Institution of Mechanical Engineers in Paris during 
1878 he was the only English mechanical engineer 
present who had ever worked with a dynamo. During 
that early period he had many amusing experiences 
whilst travelling round the country with portable 
electric apparatus. The first country house, so far 
as he knew, to have a regular installation of electric 
light was Berechurch Hall, owned by Coope, the 
brewer. In the year 1883 the Ring Theatre in Vienna 
was burned as the result of an escape of gas, and the 
Emperor issued an order that gas would not be 
allowed in any of the Imperial theatres. As a result 
the Vienna Gas Company decided to take up the 
supply of electric light, and he went over to assist 
in the design and erection of one of the earliest central 
stations on a large scale. At that time Rathenau and 
Deutsch used frequently to go to Vienna to watch 
what ‘he was doing. This installation was the pro- 
totype of many central stations which ‘were built 
during the nineties in London and various towns in 
England. Later Rathenau and Deutsch founded the 
A.E.G. of Berlin, but their early attempts at large 
generating machinery were, Colonel Crompton stated, 
positively comic. The rings of the dynamos were 
about 20ft. in diameter, and served as the fly-wheel 
of German engines, which had a smaller output than 
the 200 horse-power Willans engines used at Vienna, 
and which occupied about one-tenth of the space and 
were far more economical. He wanted to apply 
his Viennese expérietice to lighting various parts 
of London, but was unable to proceed with the work 
owing 'to the impossibility of raising capital under the 
Eléctric Lighting Act of 1882. Eventually he found 
that there was at the Kensington Court Estate a 
subway through which he could lay mains to connect 
up fifty or sixty houses ‘with the central station. 
Thus in 1888 the Kensington Court Electric Lighting 
Company, the first real lighting company, was 
started. Lord Alverstone and Sir Frederick Bramwell 
were among the original and largest shareholders 
in this enterprise. 

Sir Alexander Kennedy gave some interesting and 
amusing facts concerning his early experiences at the 
Wéstminster Electric Supply Company. That com 
pany, he said, originally had a number of small 
stations which gave rise to many complaints in the 
vicinities in which théy were situated. Noise and 
vibration were alleged to be a nuisance to the in- 
habitants, and in one case a complaint was actually 
raised on the grounds that noise was produced by 
the current rushing through the mains. By way of 
indicating that the nuisances complained of wer 
more imaginary than real, Sir Alexander mentioned 
thati'on one o¢casion some new machines were de 
livered to the Millbank station, and although those 
mathines were merely placed in the station and not 
set to work, complaints of noise and vibration were 
immediately lodged. In another caSe a man living in 
the vicinity of a station which was said to set up 
vibration in the house in which he lived, was asked 
to say when the vibration was most pronounced, and 
the time he specified was when the machines were not 
at work. The people who lived in Mayfair were found 
to be particularly fussy about vibration, and the 
Davies-street station gave rise to a good many com- 
plaints. On one occasion a doctor complained that 
the current he was receiving was only giving sparks, 


and at first it was difficult to understand his meaning ; 
but it was found upon investigation that the filaments 
of his lamps were broken and the sparks were caused 
by the ends of the filaments making and breaking 
contact. 


Sir Alexander also said that he could recall 
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many quarrels with Mr. Ferranti concerning the rela- 
tive merits of alternating and direct current. 

Sir Oliver Lodge said that. the house which he 
vecupied in Bumingham until two years ago was 
lighted by a private plant installed by one of Colonel 
Crompton’s pupils. Seme time after the plant was 
put down a public supply was provided, but he con- 
tinued to use the engine and dynamo, which worked 
satisfactorily. The wiring was suitable for 40: volts, 
but he would not have cared to subject it to.a pressure 
of 200 volts. The plant was looked after by a gardener, 
who on one oceasion made the important discovery 
that the engine would. work without the ignition 
switeh being turned on. Investigation showed, how- 
ever, that the engine was. not. really working at all, 
but that the set was being motored round by current 
drawn from the battery. In the early days there 
were no electrical units, and it was customary to take 
70 yards of bell wire as a resistance standard. Refer- 
ring to the current unit, the ampére, coming into: use, 
Sir Oliver Lodge said he remembered a: workman 
reierring to it as a © hamper’’ of electricity. Some 
rather exciting things occasionally happened in the 
early days on the Bushmills electric railway, which 
was provided with a live rail a foot above the ground. 
The line, if he remembered rightly, was worked at 
500 volts, and shocks received from it were not 
pleasant. On one occasion a cow came into contact 
with the rail and was killed. Lord Kelvin could, 
however, touch the rail with impunity, owing, appar- 
ently, to the exceptionally high resistance of his skin. 
Finally, Sir Oliver Lodge referred to very important 
work done by Mr, Heaviside, who, he said, was a 
genius of an exceptional kind. It was not perhaps 
known to many members of the Institution that Mr, 
Heaviside was in a very poor state of health, and he 
would like to suggest that in view of the commemora- 
tion meetings and the very important work which Mr. 
Heaviside had done, a message of sympathy should 
be sent to him, Dr. Eceles said, however, that Mr. 
Heaviside’s case was already receiving the attention 
of the Council, and that he had been communicated 
with. 

The disastrous effect. of Chamberlain’s Electric 
Lighting Act was referred to by Mr. E. Garcke, 
who showed that we owe the reactionary Electric 
Lighting Acts, like the Tramways Act, 1870, on which 
they were modelled, to the spirit of the times. After 
the Napoleonic wars there was an immense extension 
of public utilities under private enterprise; and the 
swing of the pendulum in the latter half of the 
century brought in a movement towards State and 
municipal control, and eventually ownership, of 
public services. The Act of 1882 was, described by 
Mr. Garcke as ‘‘ premature, pretentious, pernicious.” 
Mr. Gareke conchaded by appealing for still more 
co-operation within the industry and for_ better 
correlation between scientific research and philo- 
sophie generalisation. 

Mr. Sydney Evershed’s reminiscences went back 
to the days when even the Atlantic telegraph was a 
novelty. He recalled how. his father used to read out 
at the breakfast table each morning the messages sent 
from the ship engaged on laying the first, cable across 
the ocean. What impressed itself on the mind of a 
child, he said, was the fact that the men out there in 
the middle of the ocean were sending a message back 
to England through the Atlantic,cable. Even more 
vivid was the effect of the first. telephone. 

As for electric light,:Mr,, Evershed gave the quiet 
little town of Godalming the credit of being a pioneer. 
In 1881 he found the streets of Godalming. lit by 
Swan incandescent lamps and by arc lamps which 
* flooded the sky with a blaze of glory.’ Electricity, 
for this early installation was produced by water 
power, and the cables. were * laid, in the gutter with 
nothing to protect. them from the wheels of carts or 
the hoofs of, cart horses.”’ 

Later it became compulsory to put electric cables 
underground ; and out of that necessity Chamberlain’s 
notorious Electric Lighting Act. was, passed, and the 
newly borm industry was handicapped for the space 
of six years—that is to, say,,until,the Amending 
Eleetric Lighting Act of 1888 was passed. 

Mr, A. H. Walton said that a single-phase electric 
lighting installation was put down by Mr,,J. E. Hi: 
Gordon at Paddington railway station in the early 
‘eighties. 

The Gordon system of eleetric lighting was installed 
over the area between Paddington Station and 
Westbourne Park of the Great Western. Railway, 
and the work, was undertaken by the Telegraph 
Construction and Maintenance Company of, East | 
Greenwich to test the practicability of central station | 
lighting. The district was 14 miles long and covered | 
some 67 acres. Sir Daniel Gooch was at that time 
chairman of the Telegraph Construction and Main- 
tenance Company, and also chairman of the Great 
Western Railway. The design of the 8ft.. Gordon 
machine was commenced early in 1884, after much 
experimental work had been carried out at Enderby’s 
Wharf, East Greenwich. The output of each machine 
was to be 400 kilowatts at 150 volts. Each machine 
was directly coupled to a vertical engine built by 
J. and J. Rennie. The field or rotating part of the 


dynamo weighed some 22 tons, and consisted of | 


fifty-six drum type coils, twenty-six being mounted 
on each side of a wrought iron dise or wheel.. The 
alternator had its coils separated out into two cir- 
cuits, called “red” and “ blue,”’ an arrangement 





which in reality was nothing more or less than 
what was now known as a two-phase seheme. 

In the Great Western offices and hotel, 4115 incan- 
descent lamps, each of 25 candle-power, were installed. 
In the passenger and goods station and various 
yards 98 are lamps, each of 3500 candle-power, ‘were 
in use. In addition, two are lamps ‘were erected at the 
front corners of the Great Western Hotel of some 
12,000 candle-power. At the time this work ‘was 
started the difficulty was to find a suitable alternating 
current are lamp, and after much’ experimenting at 
the Greenwich Works, alterations were made to the 
Crompton direct-current lamp. 

The plant was started up towards the end of 1885; 
when it was found that the generators took more power 
to drive them with the main switch open than when on 
load, in consequence of the inductive effect in’ the 
machine. The temperature of! the stator coils also 
rose to a very high figure in spite of water circulation. 
The plant was therefore shut down and the stator 
coils taken out, wnwound' ‘and the eores slotted, it 
being Mr. Gordon's opinion that that would materially 
reduce the working temperature. After slotting the 
cores along their length and re-winding, the cores 
were replaced. The hollow bolts seeuring the cores 
to the frame of the machine were filled up and water 
circulation around the frame of the machine was relied 
upon. With those alterations, a slight improvement 
on temperature was made, but the temperature was 
still so high that frequent re-winding of coils was 
necessary. Mr. Gordon was urged to substitute 
laminated cores, but he was so ‘satisfied that solid 
cores were correct that matters were allowed to 
remain. A considerable amount of trouble was 
experienced from induetive effects, also from the 
breakdown of the Gordon divided mains or feeders, 
which were insulated with gutta-percha. These 
mains were laid underground in the 6ft. way, and it 
was some considerable time before the cause of the 
trouble was recognised to be due to the small tank 
locomotives used for shunting purposes, which stood 
for some considerable time at one spot with their 
boiler feed injectors dropping het water, which 
percolated through the ballast on to the feeders 
and caused them to become ‘a solid mass. The three 
years’ running of the contraet commenced on 
April 31st, 1886, and during the early months of that 
period the engineers had an anxious time. However, 
after twelve months’ working the Great Western 
Railway took over the plant. During the carrying 
out of the work it involved considerable sacrifice 
to all concerned to obtain success, for it was @ rare 
occasion indeed when the staff did less than twelve 
to fifteen hours per day during ‘the experimental 
running period. Fortunately, they were left alone to 
do their work without interference from outside 
sources, their one great object being to attain success. 
Soon after the Great Western Railway took over the 
plant, Mr: Walton said, he set to work and got a few 
laminated cores built’ of the softest iron he could 
obtain at the Swinden Works. A very marked 
improvement was made in the temperature rise and 
resultant efficiency of the plant. ‘This old and histori 
plant had been replaced, but it should, he thought, 
certainly retain a place in the pioneering of eleetric 
lighting in this country. 

Fifty years of submarine ' telegraphy—1!869 to 
1919-—were reviewed ‘by Mr. Walter Judd, who was 
intimately connected with this field over the whole 
of the period: In 1869, he said, .there were three 
Atlantic cables and. no others: in 1919 there were 
305,000 miles of submarime cable. So well were the 
foundations of this industry laid by British engineers 
and men of science, that the cables of to-day are of 
the same general type as in 1866. First with the 
mirror galvanometer and ‘later with ‘the siphon 
recorder, Lord Kelvin solved the problem of operating 
submarine cables; and both! instraments were 
practically unaltered at the present day. The first 
great change in cable operation was the introduction 
of duplex working by which messages ‘could be setit' 
simultaneously from both ends'of the cable. Only 
those who were present at the first landing of a cable 
to connect outlying communities to their countries, 
Mr. Judd said, could have any idea of the excitement 
and pleasure produced. He mentioned how the laying 
of a cable opened up new streams of commerce and 
stimulated the development of distant countries: 
Mr. Judd was ¢onyineed that. submarine telegraphy 
would continue,to bear its great part in social, 
politieal, and commercial. advancement. 








THE ANNUAL’ DINNER: 


On Tuesday evening the Institution's annual 
dinner was held at the Hotel Cecil, when the Vice- 
president, Dr, Eccles, F.R.S., took the chair. After 
a message of sympathy had been sent to Mr, J. 8. 
Highfield, who, as previously stated, is at present 
unfortunately unable to take any part in the Institu- 
tion’s activities on account of illness, the Chairman 
announced that his Royal Highness the Duke of York, 
who was invited to be the Institution’s principal 
guest, had sent a message saying that he greatly 
regretted that he was unable to attend the dinner, 
but he desired to express to the President and mem- 
bers of the Institution his best wishes for a successful 
commemoration dinner, and hoped that the Institu- 
tion would continue to prosper and render the same 


yéoman service in the future as it had done in the 
past for the benefit and advancement of science, 
commerce, and industry of this country. Greetings 
were sent ‘from the American Institute of Electrical 
Engineers, the French Society of Electricians, the 
Dutch Royal Institute of Engmeers, the Association 
of Managers of Dutch Electricity Undertakings, Mr. 
Thomas A: Edison, Sir John Snell, the chairman of 
the Electricity Commission, and last, but not least, 
from the Institution of Gas Engineers. In proposing 
the toast ‘* The Institution of Electrical Engineers,” 
the Postmaster-General, the Right Hon. F.C. 
Kellaway, P.C., called attention to the rapid develop 
of the Institution, which was originally composed of 
a body of about 100 men, who called themselves the 
Society of Telegraph Engineers. During a period ot 
fifty yees they hid séer the! science and anh of them 
industry make the most wonderful developments 
in the whole history of human endeavour. At the 
present time the Institution had 10,000 members. It 
had also acquired a Royal Charter, and the honour 
of having his Majesty the King as Patron. In replying 
to the toast, Dr. Eccles pointed out that, apart from 
the fact that the dinner commemorated the fiftieth 
anniversary of the first meeting of the Society of 
Telegraph Engineers, it was the first dinner that had 
been held since the Royal Charter was granted and 
since the King had become the Institution's Patron. 
The toast of “Our Guests’ was proposed by Mr. 
LI. B. Atkinson, and was responded to by Sir H. M. 
Trenchard, Bart.; K.C.B., D.8.0., Chief of the Air 
Staff, and the Hon. Mr. Justice Sargant, Judge of’ the 
High Courts. 


NEW PORT WORKS IN ITALY. 


Ow1ec to its geographical importance, the port of 
Naples, which enjoys a trade exceeding an annual value 
of £9,000,000 and a thriving industry in shipbuilding, a 
large amount of capital is being devoted to the com- 
pletion of the port improvements which had been com- 
menced before the war, but, owing to its exigencies, 
indefinitely suspended. The result has been an intense 
congestion, which has now arrived at such an acute stage 
that the authorities can no longer disregard the earnest 
appeal of Southern Italian shippig mterests to proceed 
with the suspended operations. ’ 

Naples is a port of embarkation for emigrants, and the 
lack of sufficient aecommodation has seriously interfered 
with the progress of the steady stream of overseas settlers 
desirous of leaving Italian shores since the conclusion of 
the war, The port improvements at Naples which the 
Government has already taken in hand, and upon which 
further operations have now been started, are of prime 
importante ; but, apart from the works which will be 
carried out at the expense of the State, preliminary 
plans for three large projects have been submitted. If 
approved, as seems probable, they will be carried out by 
private capital The first of the contemplated schemes 
comprises the construction of three large piers from the 
present Molo San Gennaro, to be equipped as a goods and 

r terminus, affording easy access to the hotel 
section of the city, which is, just now, undergoing con- 
siderable extension. Accordimg to the plans submitted, 
the piers will have a complete railway connection, mosthy 
subterranean, the Jatter beimg considered an essential 
improvement in view of the congested condition of the 
main streets of Naples.. A novelty will be the connection 
of the subterranean railway by means of special stations 
leading or giving access to the hotel section by means of 
a new Street. The latter undertaking will be the concern 
of the State in connection with various municipal govern- 
ments interests, the total cost being placed at 40,000,000 
lire (nominally £1,€00,000). The cost ofthe piers and 
warehouses will be in addition, and approaches 65,000,000 
lire (nominally £2,600,000). Two leading Itelian steam- 
ship companies have agreed to finance the construction 
of two, of the piers, but, the Government has, so far, 
declined to grant a concession until the entire project is 
, assured. 

The second schéme contemplates the widening of thé 
present Molé’Orientale by 56 m., and the construction of 
six additional warehouses with a total floorspace of 
28,3800 square metres. The pier will be centrally situated 
closé: to the industrial and wholesale section of the city. 
the total cost of construction being estimated at 40,000,000 
lire. . The. third project, comprises the installation, of a 
complete oil depét, equipped with a heating and pumping 
plant and having a capacity of 190,000 barrels. rough 
pipe-lines, fuel oi! will be supplied to industrial plants 
situated in the free“port’ zone. This undertaking will be 
finaneed by an ‘Italian oil corporation, which will ‘work 
the scheme on the warehouses basis. So far, the capital 
for this undertaking has not been arranged. 








Tuer railway regulations as to labelling goods. provide 
that labels or tallies, giving the name and address of the 
consignee or a distinguishing mark shall be fastened to 
articles or packages, or, in the case of metal bars, Xc., 
painted or stencilled on the article. On February 13th the 
following traffic was for the present made exempt from 
these regulations :—(a) Returned empties when branded 
with the owner’s name and address; (6) any general 
merchandise of the same or similar description carried in 
consignments of 1 ton or upwards to the same consignee, 
necessitating the exclusive use of a wagon, instead of 
2 tons and upwards as formerly ; (c) articles or packages 
of precisely the same size, description and quality in 
consignments of 2 tons and upwards from the same sender, 
for one destination station, for two or more consigneées ; 


(d) export and import goods conveyed in through tracks 





direct to ships and vice verad. 
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A Seven-Day Journal. 


London University Site, 


AN agitation for reconsideration of the site for the 
new buildings of London University has been revived 
by the London County Council, whose interest in 
connection with the extension scheme on the 
financial side. The Education Committee of the 
Council, at its last meeting, recommended that 
the possibilities of the Holland Park site, in preference 
to that at Bloomsbury, should be again considered, 
Che old and familiar argument that the Holland Park 
-ite.i8 larger and could be aequired at less cost that 
i hat provisionally selected was again brought forward, 
und it wes decided to press the subjeet on the attention 
of the Board of Education. It me ary car Coane 
pcople that, apart from the respective advantages of 
_ two sites, about which there are sharp differences 

opinion, the Senate of the University is already com- 
i io scheme, and that the ques- 
tion i8 unlikely to be reopened. 


Students in Hydro-electrics. 


THR comment made in the fisst interim report of 
the Waters Power Resources Committee reg 
the lack of training facilitiesin.the universities 
\cchnieal co for young engineérs wishing to 
enter the »of hydro-electric development has 
.'tracted the attention of the Edinburgh Chamber of 
(onmumeree. The. whole subject has indeed been 
conei@ened by the directorsuat that 


made with the 
ional facilities 
mm It_.is 
hoped. that Edinburgh ‘real ona a 
-ontwe of training in-hydrogleatrie and 
this expectation is partly at least based on the fact 


18 







have had a certain effect upon the minds of work- 
people. The chief of these is that a reduction in the 
rate of wages means a reduction of purchasing power, 
and consequently an intensification of ‘the trade 
depression, whereas the continuance of high wages 
would maintain in circulation a large volume of 


purchasing power. This statement is only true 
provided that employment can be maintained. 
Any attempt to maintain the existing level of 


wages when the prices obtainable from abroad are 
insufficient. must therefore result in unemployment, 
a reduction 6fethe total amount/@f _— poten § 
therefore in the volume of pure 

culation. 


Safety Fuel Tank Coigection. 


FuyAL tests of thesurvivors of the elintitnation tests 
»of tanks for aircraft in the Air Ministry Competition 
took plage this week. The trials consisted of accele- 
ration @nd-crashing and firing tests.. The three 
types of ks which emerged suceessfully from the 
earlier trials are the Boothby gas armoured tank, 
the Imber self-sealing tank, and that submitted 
— the India Rubber and Gutta Pereha Company. 
The-erashing tests were similar to these in the earlier 
trials, but special tests were devised to determine 
the resistance to aceeleration. Inthe firing tests the 
tanks . were eubinsted to machine os fire with 
capa of penetrating the. ordinary | ~ 
Of mild steel fuel tank and¥of exploding and 
fuel either on contact or afterpenetration. 
results will — od in due course. 


“Russian Professors Strike. 


Tae ‘unusual eccurrence of professors going on 


strike is reported in connection with the University 


“4 


re 





that good facilities for technical teaching in hydraulic 
engineering already exist at the university. For this | 
reason it is believed that it would be a sounder policy 

» develop existing departments in enginesri 


thal ‘found a new 


and, for addi special-apparat 

the 4sulm. a would be smal! in 
with that which would be involved in the eatablish-| 
ment .of.an entirely new chair...The views of. the 
university authorities, the Mifiister..of Education, | W 
the Board of Trade, and the Secretary for Scotland, 
all Of Whom-have been,approched on the subject, 
have not yet been disclosed. 


Non-ferrous Metals Research. 


INVESTIGATIONS which are likely to yield important 
results, are.outlined in the second annual report of the 
ritish.NomFerrous Metals Research Association, 
They imelude a research on brass casting, and om the 
influence of impurities on the working properties of 
-opper, the latter being conducted at the National 
Physieal Laboratory be Dr. W. Resenhain. Investi* 
vations of more general interest to engimeering firms 
are these on metal polishing grinding and on the 
jointing: of — The lectric melting of mom 
terr@ug metals is also attention. Another 


impertant work is that om the atmospheric corgosipm|: 


of metals, which is of particular interest to the ngn- 
ferrous metals industry owingyto the production of 
rustiess steel and iron. The~st Of thé jinitial 


tages corrosion sepmeniaey sien and loss 
interesting b.. L - ee 4 


= . ! 
Labour and Costs of 2% 

Asa contsiinntion to the problem of th Moment, 
the peport. of the Production Cos ittee of 
the Trade Depression Committee ofthe Federation of 
British Industries merits more attention than it has 
yet received. It will be said, perhaps, that the facts 
to which attention is directed in the report are 
familiar to all who have given even cursory attention 
to the subject, but it was necessary that the burden 
of high wages costs in production should be discussed 
with the authority which must attach to any report 
issued by a great industrial organisation. It cannot 
be denied that by far the greatest, element in cost of 
production is the wage cost, since in thjs must be 
included not only the direct wage cost, but the wages 
involved in the production of fuel, power, materials 
and machinery, and in transport. In order, therefore, 
to secure a substantial reduction in prices, a sub- 
stantial reduction in wage costs must be. effected. 
This can be done in two ways: either by reducing 
the rates of wages or by the workpeople giving a 
greater output for the wages which they receive. 
In many industries the necessity of reducing wage 
costs has been frankly recognised. On the other 
hand, certain arguments have’ been advanced 
against such a policy, which, although fallacious, 















§ Bhis | received no salary for seme months past. 


ik ie ee 
_ Aa pethatinipesed, following the decision in the 
case railwaymen, English and Welsh rail- 


of Moscow. The decision of the teaching staff, who, 
it should be noted, have the entire sympathy of the 
students in their action to discontinue their classes, 
is due to the simple fact that the professors have 
It is hoped 
this almost “unprecede snted action will bring the 
herities to reason. 


ns Hours and Wages. 


i? 
* 


ae companies have Gecided to apply to the Central 
ages Board for.an extension to their workers of the 
combesqginas the tish award. —It.was hoped that 
it might have been possible to settle the matter by 
negotiations, but thé National Union.of _Ruilwaymen, | 
which was approached in the matter, raiséd questi 
concerning certain grades of employers with ey 
settlement under the original award had«iief -been 


effected. The Union's request that a decision con- 
ing these grades should be made before 
general application of the recent award have" 


Involved a great deal of delay, and it is for this teasom!| 


that it has been decided to bring"the na once |. 


before the Central Wages Board. 
~s 
St. Lawrence Development Scheie. 


of the St, Lawrénce navigation above Montreal by} 
i es and Canada increases. The Quebec 








Governme raised objection to the project on 
the groun is believed, that the opening-up of the 
Great to ocean traffic by the St. Lawrence 
route ‘im the commereial interest of the 
United rather than Canada. There is also 
hostility to jonal control of the waterways and 
the electric plants which would be developed 
if the sche: =a be carried out. 


Air Woansport Freight Rates. 


CoMPLAINT was made at the Air Conference’ of 
the very small tonnage of goods carried by the existing 
air lines. One explanation is the comparatively high 
rates which have hitherto been charged for air trans- 
port of goods, and the experiment which is being 
made by the Handley Page interests with lower rates 
on the London-Paris route with a minimum of 5d. 
per pound and special terms for large consignments 
will be watched with considerable interest. The new 
rates are approximately from 50 to 60 per cent. lower 
than those charged under the old tariff. The rates 
quoted include collection within the London suburban 
area and delivery in Paris, and the intention is that 
parcels collected in London in the morning shall be 
delivered in Paris the same evening. It is recognised, 
of course, that a comparatively short route like that 
between London and Paris does not bring out the 
advantages of air transport for parcels traffic, but if, 
as Mr. Handley Page suggests, it is possible to link up 


me 
OrposiTion to the plans for the jéint. development | : 





first ‘nine months of last year carried less than 200 
tons of goods, but these figures, which were quoted 
by Colonel Armstrong, the President of the Federation 
of British Industriés, at the Air Conference, were not 
challenged, so they may be assumed to be correct. 


The Airship Disaster. 


RECALLING the tragic end of the R 38, the disaster 
the American-owned, Italian-built dirigible Koma 
raised the question of airship design and eon- 

ion in an acute form, and there wilhas i in the 


catise of the 
disaster. The first that the wrecking 
of the Roma was the result of a or defeetive 


gation, The less of life would in all probability have 
been small, but forthe fact that contaet-with the 
high-tension electric cables agnited the hydrogen with 


which the s was inflated. In earlier tests helium 
had been e yed, and it was the desire to conserve 
the very li supplies of this gas which led to the 
8 itution of hydrogen on this flight. In spite of 


the outery in the American Press against the eraploy - 
merit of the-airship, it is recognised that experiments 
with lighter-thari-air machines must continue. 


. ee. Shipbuilding Wages, 
(GEES axe enlitaincd that the ballot Which 
sis being taken. of the shipbuilding unions on the pro- 

posals of employers to discontinue the war bonus will 
discldése a hostile As employers have intimated 
that in any event a of 16s. 6d. in the war bonus of 
26s. 6d. per week will be made on March 15th, & com- 
plete stoppage of work in the shipbuilding industry 
is apparently in prospect. If this should be the result 
of the ballot now..being taken a strike or lock-out, 
which would constitute a national disaster, will take 
place during the next few weeks, as the effects will be 
felt beyond the confines of the shipbuilding industry, 
which draws upon a larger number of trades than any 
other industry. The case for a reduction of the wages 
percentage on shipbuilding costs is irresistible) New 
orders are, owing to the concurrence of high ship- 
building costs, with unprecedented depression"in the 
shipping industry, almost impossible to obtain, and 
the percentage of the total capacity of British — 
now occupied with work is becoming..«mallerse#ith 
month, The last-statistics issued by Lioyd’s Register 
showed that only 28 per cent: of the building berths 
are oecupied by ships Po which work is in progress. 
During the Dece only 
154,700 tons of new down, as compared 
with over 600,000 tons for $he corsesponding uarver fo 
the preceeding year. 
Closing of Elewik, Sieee. 


F 


and 


which has not often been touchéd in 
extraordinary thing is that in any 
engineering industries union leaders 

the men advice to resist wage cuts, which 
method of reasoning can be shown to be i 
The memorandum issued by the Federation of Britixh 
Industries on wages and production costs has evidently 
not reached those to whom the sound arguments 
contained in it should make the most appeal. 


Hansa Canal. 


InTEREST has been aroused by the announcement 
that plans are in a forward state for the construction 
by a German group of a canal to give waterways 
communication between the industrial districts of the 
Rhine and Westphalia, and Bremen, Hamburg, and 
Lubeck. The idea is that the canal would be con 
structed in section by local undertakings, and that 
these would be amalgamated at a later date into the 
Hansa Canal Company. It is reported that a Hamburg 
company is in course of formation by a committee, 
the membership of which includes Hugo Stinnes, The 
chairman of the Hamburg Chamber of Commerce has 
expressed the opinion that the proposed waterway 
would not only provide the shortest means of com- 





the service with that for India vid Marseilles, it seems | 
probable that a good deal of traffic would be secured. 
It seems almost incredible that the cross-Channel 
services to France, Belgium and Holland during the | 


munication between the districts named, but could 
be constructed at a cost which would enable transport 
rates to be fixed at a level 50 per cent. below railway 
rates on the same route. 
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A Bradford Engineering Works. 


ALTHOUGH the West Riding of Yorkshire is chiefly 
celebrated as the home of the heavy woollen industry, 
engineering has for many years played a very con- 
spicuous part in the lives of the inhabitants of the 
many large towns in this area, such for instance 
as Leeds, Bradford, Halifax and Huddersfield, all 
of which are well known for their engineering works. 
Mention of Bradford calls to mind the names of 
Cole and Marchent, engineers, who were responsible 
for establishing the Prospect Foundry. That was 








THE CANTEEN 


connection with the — of cast iron gearing | 
and millwrighting work. 
Mr. Herbert W. Morley entered the firm and sub- 
;sequently took over the business entirely, thefirm 
fassuming the title of Cole, Marchent’and Morley. 
From that time onwards the business continued to 
expand and larger works and plant of greater capacity 
became necessary. The firm about this time took 
up the building of large Corliss steam engines for 
mills and built units of from 300 to 1000 horse-power 
each, some of which are still running in the mills 
to-day. In 1893 the firm commenced to build more 
powerful engines of the same type for electric power | 
generation, the first two pairs being supplied to the 























FOUNDRY CUPOLAS 


in the year 1848, when it appears that two brothers, 
John and James Cole, together with William Marchent, 
all of whom were trained at the Bowling Ironworks, 
decided to set up in business on their own account. 


The buildings in which their undertaking was carried | 


on were, at that time, of very limited dimensions, and | 
the chief products were cast iron gearing, mill- 
wrighting work, pit-head wheels, small engines with 
slide and grid type valves and genera] repairs. To 
these was subsequently added the production of 
hydraulic plant for oil and cake mills. These principals 
carried on the works for a number of years, and on 
their retirement were succeeded by Messrs. Charles and 
George Cole, sons of John and James Cole respec- 
tively. The class of work remained much the same, 








but the business made rapid strides, especially in 


About the year 1889 | 





was tested by Mr. Michael Longridge, who declared 
that for steam economy it established a world’s 
record. Gold and diamond mining plant was also 
a speciality of the firm about the same time, winding 
and* hauling engines and washing and screening 
|apparatus being supplied to the leading mines in 
| South Africa. 

In 1911 the firm took up the building of unifiow 
engines, successful examples of which are now in 
operation both at home and abroad. The foundry 
‘had in the meantime become inadequate and th 
| premises of Thornton and Crebbin were taken ove: 
In addition to the above specialities Messrs. Cole, 
Marchent and Morley have since taken up the building 








VIEW IN THE ERECTING SHOP 


City and South London Electric Railway, which 
were followed by many others at Portsmouth, 
Southampton, Preston, Bradford and Auckland, | 
New Zealand. At about the same period, Messrs, 
| Cole, Marchant and Morley interested themselves in 
condensing plants, and this branch developed quickly. 

In the year 1899 the expansion of the business 
called for further extensions of the buildings and 
plant which necessitated additional capital, and the 
firm was converted into a private limited liability 
company with the present title. 

With the introduction of superheated steam for | 
power puropoes the drop-valve type of engine com- 
menced to supersede the Corliss engines, and one of 
the first large engines of the former pattern was built 
by the firm for a textile mill in Belfast. This engine 


of Diesel engines of the Morley-Guldner type, and the 
Spencer-Dawson tramway brake, which has been 
already described in these pages. 
During more recent years the works have been 
| brought into line with modern requirements in all 
essential respects. The equipment includes the most 
recent appliances intended to expedite and cheapen 
production, while the comfort of the firm’s employees 
has been considered. We give on page 214 and herewith: 
a number of views of the interior of the Prospect 
Ww orks, which we have recently had an opportunity 
of inspecting. Commencing with the general office 
on thé ground floor we noted the modern filing systems, 
Burrough’s adding machines, a Remington accounting 
machine, and dictaphones in each of the departments. 
The drawing-office, which is over the general office, 
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measures 75ft. by 40ft., and there is room for about 
twelve draughtsmen and four tracers, besides those 
employed in the estimating and progress work. 
The equipment of the drawing - office includes a 
Hewittic Company's blue printing machine, washing 
and drying machines. Next to the drawing-office 
and on the same floor is a room in which there is a 
printing equipment which consists of a Gammeter 
multigraph printing machine, guillotine, pinning 
machine and a ticket punching machine. Practically 
all the works’ printing is done in this department by 
one girl, the only exceptions being sheets larger than 
foolseap, ruled ledger sheets and the highest class of 





drive, anda large ‘‘ Lang’’ lathe capable of turning 
a piston-rod 26ft. long. This lathe has four tool 
boxes which can operate simultaneously. Amongst 
the smaller machines are planers, slotting and milling 
machines, and Herbert No. 8 vertical millers. In 
the gallery we noticed an Acme automatic machine 
which is employed solely on the manufacture of 
condenser ferrules. There are also capstan and 
turret lathes, and other tools for repetition work. 


Toot Room anp Heat TREATMENT PLANT. 


The tool room is a triangular-shaped building adjoin- 
ing the machine shop. It comprises three sections, 
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MOTOR GARAGE 


catalogue work. This small department has effected 
a very great saving in the cost of the firm's printing. 

Adjoining the offices is the canteen for both the 
office staff and the workmen. It consists of a building 
64ft. by 40ft. with a small separate room for the 
staff. The kitchen is well-equipped with steam 
and gas-heated cooking appliances, wash-up arrange- 
ments and spacious stores. From the canteen we 
were conducted through the stores, a capacious 
building 90ft. by 40ft., divided into two main sections, 
one containing supplies for the whole of the works 
and stock parts for engines and machinery manufac- 
tured by the firm, and the other for storing bars and 
tubing. The bars are stacked in vertical and the 
tubes in horizontal stacks. Bins, cupboards and 
drawers suitable for the various items from a !/,,in. 
split pin to valve gear parts are provided. At the 
entrance are lock-up bins for various metal borings 
and scrap, and at the opposite énd special tanks, 
fitted with hand pumps, for storing oil. In the 
bar store is installed a 10-cwt. travelling crane, and 
a l-ton runway for bringing material in through the 
entrance. The necessary cutting-off machines are 
also provided. The whole system of keeping stores 
stock is carried out by means of a simple and accurate 
card system. 


Marin Macuine Saop. 


From the stores we pass to the main machine shop, 
a view of which is given on page 214. This stone 
building measures 215ft. by 50ft., it has large windows 


and ample roof lights, giving a general appearance of | 


lightness and airiness. The shop is served by a 
15-ton overhead travelling crane which traverses 
the whole length of the building and delivers finished 
products into the erecting shop at the far end. The 
shop consists of two bays, one down the centre for 
heavy tools and one at the side for medium tools. 
Above the medium bay is a gallery in which repetition 
and small work is carried out. The larger tools are 


arranged in groups to facilitate the handling of | 


material, which, after coming in at the main door, 


passes first to the marking-off table and then to the | 


stations for the various machines, starting with the 


larger boring machines and passing on to slotting | 


machines, smaller boring machines and finally drilling 


machines, until the completed part is delivered to the | 
The principal machine tools which | 
Herberts, 


erecting shop. 
call for notice are the following :—Three “* Asquith ” 
drills with 6ft., 7it. and 8ft, arms, the latter being a 
special condenser tube plate drilling machine ; 
tour ‘* Pearn-Richards ’’ boring machines, for boring, 
facing, milling, drilling and tapping at one setting : 
In addition there is a large fly-wheel pit lathe capable 
of turning a 30ft. fly-wheel. There is also a fly-wheel 
face plate lathe, capablé of taking an 18ft. wheel. 
Besides these there are two large boring machines 
for cylinders, bed-plates, &c., and a 10ft. by 10ft. by 
20ft. ‘‘ Buckton " planer with an electric Lancashire 


namely the tool room, tool store and heat treatment 
plant. In addition to the usual equipment of lathes, 
grinders, shapers, &c., there is an Armstrong, Whit- 
worth 6ft. measuring machine, a plate gauge and 
thread-measuring machine made by Baker, and a 
scleroscope for hardness testing. Everything in 
connection with the tool room is done according to 
system, card indexes being used for records of the 
jigs and gauges in use, as well as for records of repairs 
to machines employed in the works. The tool 
store is also well organised, a double check system 
being used for the purpose of finding and keeping 
count of tools jigs and gauges. The heat treatment 


Limited. The cylinder dimensions of these engines 
are 26in. diameter by 27in. stroke. They are designed 
to develop their full power at 150 revolutions per 
minute with steam at 180lb. per square inch and 
| 550 deg. Fah. temperature. Each of the above 
engines will have a surface condensing plant with a 
cooling surface of 550 square feet. Each engine will 
drive a 325-kilowatt alternator coupled direct to the 
crank shaft. 

Another order in course of erection was a vertical 
surface condensing plant for a 12,000-kilowatt 
turbine for the Leeds Corporation Electricity Works. 
This plant has a cooling surface of 46,000 square feet, 
and is intended to deal with 220,000 lb. of steam per 
hour with a vacuum of 28jin. The condenser, which 
is of special design, is of the vertical type and has a 
deep open box at the top for the circulating water 
inlet and outlet. Gates or dividing plates are pro 
vided to enable the water to be circulated through 
the tubes twice if desired. The base of the condense: 
forms a box and settling chamber with a branch 
arranged on one side for the admission of the circulat- 
ing water to allow the flow of water to be reversed 
if necessary. The air extraction equipment consists 
of three sets of steam jet air extractors made by 
this firm, and the extraction pump is of the multi 
impeller centrifugal type. 

A special feature of the erecting shop is the pro 
vision of jacks for quick erection of the work. 
The firm makes a practice of running and setting all 
valve gears before they leave the shop, and records 
are kept of the performances of all engines. Recently 
exhaustive tests have been carried out with piston 
drop valves and an innovation has been introduced 
in the shape of an arrangement which closes the valve 
positively. A good deal of experimental work has 
also been carried out on combined exhaust, drain 
and relief valves and steam jet air extractors. 


Surrus’ Suor. 


Adjoining the erecting shop is a smiths’ shop fitted 
with a 30-cwt. steam hammer and an automatic 
bolt hammer. There are four hearths and each smith 
controls his own blast by means of an independent 
motor-driven fan. Forgings are made in this shop 
up to 3 tons weight. 


Unrr ASSEMBLY SHOP. 


The firm has recently converted what was formerly 
a foundry into a unit assembly shop. This shop 
is specially adapted and equipped for the assembly 
of the smaller machinery, such as barring engines, 
tramway brakes, air-pumps, steam jets, governors 
and valve gears. The shop also contains a stores 
for both rough and finished goods. 


PATTERN AND JOINERS’ SHOPs. 


The pattern shop measures 60ft. by 40ft., and 
contains a number of machines, such as Oliver's 
sand papering machines, a dimension saw, a Sagar’s 
straightening and thicknessing machine, a La Rivite 
patented round cutter, and a band saw There are 
eleven benches, each of which fitted with 
an Oliver's universal tilting vice. A 10 horse-power 
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VIEW IN THE 


plant consists of two Richmond hardening furnaces, 
a hardening furnace by Wrights, a pre-heater by 
and a Cambridge pyrometer for high 
temperature measurements. 

ERECTING SHopP. 

The erecting shop is a commodious building measur- 
ing 150ft. by 50ft. It is traversed by a 25-ton 
overhead crane and for handling lighter objects up 
to 30 cwt. jib cranes with electrical control gear are 
provided. At the time of our visit there were in 
course of erection two 500 to 625 indicated horse- 
power central exhaust steam engines for Courtauld’s 





{electric motor provides the necessary 


ERECTING SHOP 


power for 
driving the machinery. The pattern stores are 
arranged in an orderly manner to enable patterns to 
be quickly found when required. With this object 
each pattern is numbered and lettered. 


GARAGE. 


One of the most recent additions to the firm’. 
equipment. is a garage to accommodate its fleet ot 
motor vehicles. This building measures 60ft. by 
46ft., and has a saw tooth roof supported solel; 
at each end, no pillars to interfere with the free move- 





ment of the vehicles being provided. The garage is 
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capable of accommodating nine lorries and is fitted 
up with the Bowser petrol measuring apparatus, 
including a large petrol storage tank situated below 
the floor. The place is illuminated. by electricity 
and has a charging plant for accumulators. There is 
also a fitters’ bench and an equipment) of tools for 
repair work and steel storage bins which contain a 
complete set of spare parts for each lorry. 
WELFARE. 

The welfare side of the firm’s activities has received 
a considerable amount of thought, and. in addition 
to the canteen above referred to, up:to-date lavatory 
accommodation with hot and cold, water is provided. 
The heating throughout the works is effected on the 
Stanlock hot. air system, and drinking fountains are 
provided in every shop. 

FounprRy. 

The foundry department which is at Hammerton- 
street, is eapable of turning out castings from a 
few pounds to 40 tons in weight, and is equipped 
with the most modarn appliances. On entering 
the yard there is a 50-ton weighbridge by Averys 
for weighing trucks direct from the railway 
siding ; the lines are laid to the various shops, bends 
being obviated by means of turntables. A 10-ton 
electric crane traverses the whole length of the yard, 
but is only utilised for lifting moulding boxes, &c., 
the castings being delivered direct from the foundry 
to the trucks. Pig iron is stored in bins according 
to analysis. The two main cupolas of 5 and 9 tons 
capacity respectively are situated in the yard and are 
fed by means of an electric hoist with staging. Two 
Jackman fans, each driven by a 40 horse-power 
motor, provide the air blast, Recently an elevator 
with an iron separator, sand bin and chute has been 
provided for handling the sand which has been taken 
away from the castings in fettling—an arrangement 
which simplifies handling and cartage. The main 
foundry measures 260ft. by 42ft., and is traversed 
by two 25-ton four-motor electric cranes by Arrols 
of Glasgow. There are also electric 5-ton hoists and 
a Morris runway extending the whole length of the 
foundry and fettling shop. Large pits and four 
spindles are provided at one end of the foundry 
for loam moulding, and a concrete floor at the other 
end for box work. Immediately adjoining the 
main foundry is the sand-mixinig shop which contains 
a sand mixer and two modern grinding mills driven 
by electric motors, A Morris runway extends 
throughout the full length of the shop and is found to 
be a great convenience. The fettling shop adjoining 
the foundry measures 68ft. by 56ft. and is provided 
with a crane which communicates with the yard. 

Electric power is used for the foundry, the alter- 
nating current pressure being transformed down from 
6000 volts to 440 volts. There is also a direct-current 
supply of 460 and 230 volts. The switch room is 
situated next to the fettling shop, oil-immersed 
switches on the alternating current side and ordinary 
panel switches on the direct-current side being 
employed. At the loam end of the foundry are three 
large core stoves fitted with August muffle furnaces 
12ft., 10ft. 6in. and 9ft. by 24ft. long. There are 
also four small core stoves, three of which are fitted 
up with portable racks which can be moved in and 
out mechanically, the fourth being of the drawer 
type for small oil cores. The core shop is set apart 
for making oil and ordinary cores. 


Macuine Movutpinc DEPARTMENT. 


The machine moulding department consists of two 
shops, the first of which measures 36ft. by 44ft., 
and is furnished with a set of machines by the Univer- 
sal System of Machine Moulding Company, for 
repetition work up to 24in. square. The other shop, 
size 36ft. by 80ft., contains a Tabor jar ramming 
and pattern draw machine taking a box 36in. by 24in. 
In addition to this there is a mumber of hand 


roll-over and pattern draw ines.. This is 
also served with a Morris runway,“and is ph ide 
by 3-ton eleetric crane. Sheet steel moulding*boxes 
are extensively used for both hand and machine 
moulding. Castings from a few pounds ap to 3 tons 
are made in these shops. An independent cupola 
with @ 3-ton capacity has been specially installed 
for this foundry, and in conjunétion with this there 


is a 10-ewt. electric jib with ing and Keith’ 
Blackman fan driven by a 15 horse- motor. 

Adjoining the core shop is a heating a: tus com- 
prising three units consisting of three Keith-Black- 


man fans driven by motors which supply cool air 
during the summer and warm air during the winter to 
all the shops. No modern foundry is now considered 
complete without its chemical laboratory: Messrs. 
Cole, Marchent and Morley’s laboratory is equipped 
with apparatus for analysing iron and coke and 
making tests of the finished products.. There are 
also carpenters’ and smiths’ shops for repair work, 
and a special store for foundry supplies with bins 
for plumbago, coal dust, blacking, core gum, whiten- 
ing, &c.; each bin having a hopper to regulate the 
discharge of the materials. 


AN official intimation has been sent to parties interested 
that the North-Western and Midland Group has withdrawn 
from its Bill the proposals as to road passenger traffic. 


A French Forced Draught Furnace. 


WE have recently received some particulars concerni 
a new type of forced draught furnace, for burning sma 
coal, which' is being manufacttired in France by the 
Société pour Ja Construction de Fours et Foyers Indus- 
rielles of Paris which is represented in England by 

. P. L. Dubuis, of 42, London-road, Wembley, Middlesex. 

The furnace, of which we give drawings, is fitted to an 
internally fired boiler, and is chiefly noteworthy on account 
of the form of the fire-bars employed. These bers, as 
will be seen from the detail, are each of considerable 
width, but are pierced by a number of sloping passages 
for the air, while along one side of each bar there is a series 
of sloping wings. The openings for the air are said to 
amount to 40 per cent. of the grate area, but there is very 


| bars on account of the slope of the passages. The sloping 
| arrangement has another advantage in that the jets of 
air coming through the bars are made to cross one another, 
and are thus prevented from producing a sort of blow-pipe 
action on the fire and burning it through locally. , 
The forced draught is provided by a series of steam jets, 
which act as injectors and discharge the air into a casing 
built on to the front of the ashpit, as shown in the illustra- 
tion. The pressure under the bars is normally equivalent 
to from 3mm. to 4mm. of water, and this draught is 


little tendency for fine fuel to drop down through the ~ 


Company, Limited, Queen Anne's Chambers, 8.W. |. 
Price 20s. net.—-In this volume particularg are given of 
the leading steamship companies, shipbuilders, ship 
repairers, and marine engineering works throughout the 
world. The shipping section contains the names and 
addresses of the companies and principal officials, with a 
list of the fleets, and information regarding passenger 
accommodation, speeds, carrying capacities, and whether 
oil fuel burning has been installed. In the shipbuilding 
section the capacities of the shipyards and engine works 
and the dimensions of dry docks where ship repairing is 
carried on are given. Much information is included about 
societies, institutions, and trade and labour federations. 
A list of consulting naval architects and marine engi 
neers is included. 


The Hlectrical Engineers’ Diary, 1922. London: 8 
Davis and Go. - 1¢s. 6¢.—This is the fourteenth year of 
ublication of the diary and several new features have 
nm intreduced. Those familiar with the diary will 
remember that it always contains a large amount of 
matter in the form of g review of current practice in elec 
trical engineering, and it is, of course, in these parts that 
the greatest novelties are to be found. In the section 
dealing with the generation of electricity due attention is 
given to the latest developments in the use of powdere:| 
and oil fuels, while there is an article on the operation of 
electrical machinery in atmospheres containing gas or 







































































“Tes Exointer” 


sufficient to burn from 26 lb. to 33 lb. of mixed coal per 
hour per square foot of grate area, but it is claimed that 
as much as 88 lb. of Cardiff steam coal can be burned if the 
furnace is pressed. The makers state that the steam jets 
use only 2 per cent. of the steam produced by the boiler. 

On the front of the draught casing, it will be noticed, 
there is a door which gives access to the ashpit for clearing 
out theashes. This door opens inwards and forms @ screen 
across the tops of the air blowers, so that the ashes do 
not fall down into them while being raked out. 

The furnace is, of course, applicable to boilers of the 
water-tube type and in such cases the blowers can generally 
be arranged in the sides of the setting, so that t do not 
obstruct the ashpit. The it doors have, of course, 
to be made airtight to prevent loss of draught. 








Books of Reference. 
The Society of British Gas Industries’ Directory; 1921. 
iene of the directory, Which hos tommy Bb the 
se ae 
form the information contained in of the 
a be readily appreciated, and inca 


n- 
_ ome mantles and gas cocks to complete ga8-making 





Ice and Cold Storage Trades’ Directory and Handbook 
for 1922. London: Iliffe and Sons. 10s. 6d.—This 
directory claims to be the only one of its kind published 
and is now in its seventeenth year. It has again been 
revised, with the result that there are several hundreds 
of additional names in the alphabetical and _ classified 
trade sections, while the list of vessels fitted with refriger- 
ating machinery has been brought up to date. This last- 
mentioned revision is most im nt on account of the 
large number of new vessels which have been added to the 
various fleets and the steamers returned to their owners 
by the Government. The tables of temperatures, proper- 
ties and capacities specially applicable to refrigerating 
work, in the early part of the volume, naturally remain 
much the same as in earlier issues of the directory. 


The Directory of Shipowners, Shipbuilders, and Marine 





The powers sought will be for road traffic only. 


Engineers, 1921. London: The Directory Publishing 
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oil vapour. In another part some interesting particulars 
are given of the electrostatic method of separating mate 
rials. The official rules and regulations appear as usual. 
and there are lists of electricity supply plants, streets with 
cables laid in them, &c., to add to the value of the book. 


The Textile Recorder Year-book, 1922. Manchester : 
John Heywood, Limited. 7s. 6d. pet.—This is the first 
a rance of this little volume, and we imagine that it 
will be sufficiently popular to continue through a long life. 
In the preface it is claimed that the work is the most com- 
plete encyclopedia of textile knowledge extant in one 
volume, and it certainly does cover a very wide field, from 
the production of the raw material, whether silk, cotton. 
fibre, wool or artificial silk, to the finishing of the final 
product. There are also a section on fuel economy, which 
includes general millwrighting, and another on miscel- 
laneous subjects, such as Loess of labour, wages, &c. The 
volume. covers over 609 pages and is very well printed. 
although the type used is, perhaps, somewhat on the small 
side. 


The Commerce and Industries of Switzerland in 1920.- 
The re for the 1920 on the commerce and indus- 
tries SwitesHand, which is published by the Vorort de 
l'Union. Suisse'da Commerce et de I"Industrie, is a most 
comprehensive document which runs to nearly 500 pager: 
The first twenty-nine pages are devoted to statistical 
tables giving particulars as to population, professions, 
water power, numbers of works of different kinds, work - 
men’s wages, traffic returns, foreign commerce, customs 
receipts, &c. In many cases figures of preceding years are 
given for the sake of comparison. Following the tables 
there is a series of chapters each devoted to a single 
industry, amongst which may be mentioned those referring 
to silk, cotton, wool, linen, straw, paper. printing, leather 
and rubber, chemicals, metals, machines of various kinds, 
clocks, wood, cement, earthenware, brewing, coal, &c. In 
all cases a most interesting account of the present condition 
of these industries is given, and in many instances com- 
parisons with past years are also made. An exceedingly 
interesting section is that devoted tc the production and 
distribution of electrical energy. In it, in addition to 
much other information, lists are given of all the hydro 
electric stations in operation both at the end of 1914 ani 
at the end of 1920, with the horse-power installed in each 
station. Particulars are also given of the stations under 
construction at the end of the latter year. The volume as a 
whole. forms a most valuable work of reference on any 
question concerning #he economic position and the com- 
mercial activity of Switzerland. 
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Railway Matters. 


A BRONZE memorial to the memory of the 1465 men of 


Notes and Memoranda. 


AN investigation relating to the protesting power and 


the Lancashire and Y¥ Railway who gave their | durability of paint on wood is) 
lives in the war, mas unveiled ' Hoi Wictoria | America. In view of the great 
Station, Manchsster,.on the 14th | mit Alger 300,000,000 dols. 
Tar G lasgow Subway Ragas hee com: | to obtain information on @# 
pelled to pong on the 12th paint and of the wood which it pr 
inst. The ioe Copombin — “< me —— from Brussels t 
hit it ver im the subsoi! o 
net roel ay “Belgian ¢ Congo, and that it 
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aoenivipalapaaiaa 
is estimated at engine "Th 
is recommended ware 
line. 

THE cligpute between the 
their men over 
through the in Car 
This result is due in @ egy a 
of the Labour Mini moe 
Governments. The award is to be revie 
six months. 

At the annual meeting of the Institution of pe sd 
Signal Engineers on the yes Mr. ba Cc. om 


the signal superintendent rg ty 
‘ee Z- 


pany, vest the 
a 2 
“the mame ah of -the | 





assistant 
Rallgay, = vice- 
Institution is now 


Tue explanation itn at the Brigtieall 


om 
meeting on the 16th wag 4 a} e | 
Bill for additional powers is that Po het 

but each hag different 

has appointed @ Committee, | Bir ar to 


proposed Southern group are | 
report on this condition, and meanwhile nothing can be 


done. 

Tare Commercial Secretary to His ya, ~ oye Legation 
at Christiania geports that, local press, 
it is proposed to. commenes “y acy work 
on the two electrié s for which ions have 
been granted te A/& “ "The | 
line, which is tecover a 2 


to cost Ke.720,000 per kilom., while the ae cost of 
the Sognsvand line P Kr Kr.700, 000 per kilom. 


ALTHOUGH the steamers.on Loch Tay are shown inthe: 
public time tables mend the 
have belonged to a 
from Kenmore—for 
the nearest.gtation—to Killin on the Caledonian 
Killin being the end of the four-mile branch which joins 
the Callender and Oban section at Killin Junction. These 
steamers have now been acquired by the Caledonian 
Railway Company. 

Ir will be remembered that a lack of uniformity as to 
the date for the termination of summer-time last year in 
England and France caused some inconvenience for a 
week or so to passengers from France, as they were kept 
at Dover for an hour extra. This inconvenience has now 
been met by the British, French and Belgian Governments 
agreeing to fixed dates. They are the last Saturday in 
March—the last but one when the last is the eve of Faster 
Sunday—and the first Sunday in October. 


AN innocent-looking announcement was made recently 
by the Ministry of Transport to the effeet that the register 
of privately-owned wagons, im accordance with 
the terms ef the announcement of February !2th, 1920, 
had been closed and no orders for wagons would be 
registered. This statement, we understand, certainly 
does not meam thet no further privately owned wagons 
are to be built) If anything, it ts that the idea of 
their purchase he the State, sulltip His companies through 
the State, has been abandoned. 

THe Ministry of “Transport railway statistics for 
November, just published, show that, @s compared with 
November, 1920, there was a decrease ‘of 13.2 per cent. in 
the number of passenger journeys. The reduction in 
journeys at full fares vo is. 3 per cent., and in workmen’s 
journeys 22.3 journeys at reduced fares 
increased 47.9 per _ The passenger receipts fell by 
11.6 per cent. The passenger mileage, notwithstanding, 
increased 6 per cent., which, itis safe to assume, is the 
result cf competition between the groups. 

A sTATEMENT by the Lendon General Omnibus Com- 
pany as to ite accidents a 1921 shows that there was 
a decrease of 10 per cent. in number of accidents and 
of 67 per cent. in the number of fatal accidents. A period 
of sixty-seven days between September and December 
elapsed without any fatal accident recorded. This 
improved record was made despite 1,200,000 car miles 
more having been run. The lost through break- 
downs only represented one-third of a mile per 1000 miles 
run, which surpasses by a long way all previous records. 

ADDRESSING the shareholders of the Midlani Railway 
onthe 16th instant, Mr. ‘es aot Booth, the chairman, 
intimated that he was g that office, and that Sir 

Guy Granet would succeed . Mr. Booth feels that the 
responsibilities placed upon him as a result of the Railwa: 

Act, combined with his own business in Liverpool, 

this step necessary. Sir Guy Granet, being a London man, 
would be able to devote more time and attention than 
Mr. Booth possibly could to the difficult and intricate 
negotiations in which the Midland Company iis involved. 

THE report of the Committee on National Expenditure, | 
presided over by Sir Eric Ged Goddess that that gentle- 
man wrote te the Chancellor of the 
before he relinquished the position of Minister of 
port he expressed the opinion to the Prime Mini 











in view of the of the Railways Act, 
railways to ee was no just 
for retaini 


@ separate especi 
having regard to the existing fei. stringency. The 
Committee concurs in this view, and thinks that economy 
and efficiency would be attained if all questions of trans- 
port by sea, rail, road and canal, and questions of power 
and coal were grouped in the Board of Trade. 
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Mining an Engineering Journal publishes the 
relating to the coal mines of the 
from the Government Mi Basinose. 
to show how substantially costs — risen oe 
1920 ; ‘the figures for 1914 are oe 28 in 
gin mouth, 7,980,124 tons (5,157,268 toms); value 
Bis owt, por ton. 6s. 1.120. (46. GAGA.) ; 
white wages, per ton, Is. 3. 85d. 


ication. lgtive ween, Pot ls. 3.69d. (Is. 0- 221.) ; stores, 
‘ton, 2s. 4. 14d. (1s. 3.96.) ; total eastper ton, 4s. 
q (@s. 2.42d.). 


A wove. use for an electric truck has 
Consolidated Gas Company of New 
which is se equipped with a = 
@apacity, is used to collect the liquid in the 
the condensation which is continually cougntiinns 
liquid, when collected, is taken ‘to a 
are obtained fromat, 
® cruising radius of about 
current to run a 60-velt 
| This loctrie drip wagon, the only ene 
e work that formerly required two 
A weighty reason for using an cledttie 
nection is its freedom from risk of ite, 
‘be the ease if e petrol-driven truck were 'mmed. 
Unper the title of “ Products &® 
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brough Technical Institute. 
working men, it dealt in an elementary manner with the 
operation of the blast-furnace. 
two parts—(1) products which come out of the bottom 
or hearth of the furnace, and (2) products from the top 
of the furnace—the author defined the nature and qualities 


Cleveland ores, and enlarged upon the influence of phos- 
phorus in the iron. Dealing with other products from the 
hearth ol the furnace, he pointed out the various utilities 
of si and ate increasing importance as an ihipgredient 
of and in the eB of bricks. fee eed 
part of paper dealt with the de ents that 
taken “mm connection with the utilisation of 

furnace ges, and the methods adopted for mer it. 


VENTILATION from a purely economic point of View may 
be efficient or inefficient, states Mr. R. bertatih® 
on “ The Ventilation of Electrical Machines.” remd 
the Association of Engineering and Shipbui 
men. Efficient ventilation consists in using 
Se sir with the least expenditure 


uce the desired low 
all one ty machine. For ordinary slow-speed 
machines, this efficiency of ventilation is of little import- 
ante, although the author mentions a case in which such ® 
large quantity of air was driven through the machine ped freoh 
the overall mechanical efficiency was lowered to such an 
extent that its rejection by the customer was a possibility. 
The actual power required to drive one fan on a 500- 
kilowatt set was approximately 30 watts. Ventilation 
canhot be efficient. the author points out, unless all the air 
circulated is brought as intimately as possible into solitact 
with the heated surfaces within the ay ye it should 
leave the machine with a temperature mae of from 16 deg. 
to 30 deg. Fah., dependent upon the type and size of the 
machine. 


Tw commenting on the explosion of a beiler stop yalve 
on the ss. Kaisar-i-Hind, the Engineer 8 -in 

to the Board of Trade points out that the ure of this 
stop valve chest illustrates the necessity for free expansion 
in steam-pipe , as well as the desirability of Using 
east steel for important boiler mountings. Cast iroh is, 
he says, of very variable quality, and possesses little or no 
ductility, and it rarely gives any visible indication of 
approaching breakdown under stress. The expansion 
joints fitted im this range of pipes appear to have been 
sluggish and i alar in their movements, and conse- 
quently consid@rable stresses were thrown on the neck of 
the forward valve chest by the restricted expansion 
of the pipe line; resulting in the fracture of the valve chest. 
The various parts of the range had been under cateful 
observation for some time past owing to the trouble yes 
viously experienced, but no indication of gy eld 
have been observed until a short time before the com 
failed. Expansion joints of the fitted in this 
ire Vety accurate alignment, any deviation 
due t6 structura! moveménts of the vessel or to 
t temperatures of the bulkheads through which 
pipes pass and the boilers to which the pipes are con- 
nected, restriet@or prevents the free movement df the pipe 
line in the expansion joints and imposes a heavy stress on 
the pipe line attachments to the boilers or bulkheads. The 
substitution of a type of joint which will not be liable to 


minimum 
®nergy to 
ture on 





valve chests should obviate trouble in the future. 
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Tw connection with the coal strike, po. apelel ‘ and 


Blast-furnace, 
paper was read by Mr. A. Hutchinson, of the Skinningrove | 
Iron Company, Limited, on January 25th, at the Middles- | . 
Addressed to an audience of 


Dividing his subject into | 


of pig iron, touched upon the differences in hematite and | 


| whieh 





Miscellanea. 





































THE export of coal from the colony of Hong Kong has 


the three weeks ending on January 2Ist, 28th 
4th, the amount of coal. produced in the 
rose from 4,560,500 tons to 4,803,100 
tna osk. 


dio act ore has, WDurixc the past year work on the Krishnarajasagara 


, ‘Mysore, progressed to such an extent that 500ft. 
the waste weir were raised to a height of 77ft. above bed 
en: allowed a flood of 9ft. to pass over. The water 
. tfor the requirements of power and 
her irrigation. 
the Electricity Committee of the Stret- 
t Council recently, it was decided to 

over pre-war rates for electricity as 
, from 125 to 85 per cent., as from March 
from a maximum of 8d. per unit to 6}d. 
5 es from April Ist. 

aw Génerete Institute has been informed that the cost 
(Preserving the ancient arch which Was recently dis 


| ameretard London Bridge would be about £7000. ~The 
ones a conference at Denison House, 





ees on Monday, *February 27th, at 
+» With the object of discussixigadhe subject 


Yen Iron Mining Administration has-been 
under private and Government Joint 
# capital of 5,000,000 dols. (say, half a million 
) Mines are situated at Hsuan-huafu. The 
blastfurmaces, each of 250 tons capacity, which will 
tw nished this summer, are situated at San-chia-tien, 
is abut 10 miles west of Peking. 
xr liner Leviathan will leave her present berth at 
| New York in about three weeks’ time for Newport News, 
4} @here she will be re-conditioned at a cost of 8,200,000 dols. 
for re-an into the Transatlantic service. <A skeleton 
force of sixty'mé@n has been on board the vessel ever since 
the was lai Up after the conclusion of her work of taking 
hhéine the American troops from France. Steam has been 
kept in her boilers, and her screws have been turned # few 
times daily to keep the shaft bearings in order. 
Tr is reported from Warsaw that a plan for the con 
of a eanal to facilitate the transport of coal from 
Bilesia to Dantzig is being elaborated in industrial 
financial cireles. It is proposed that the cana! should 
start at the Przemsza River and should pass through the 
towns 6f KattOwitz, Erby, Czertechowa and Lotz, 





to 


Dant#ig. One thousand- boats Would be used for the 
coal traffic. It is “that the construction would 
take eight years, if | Workers were employed, and the 


cost is placed at a 230 million gold marks. 

Tw cofinection with the death of Sir Ernest Shackleton, 
| the island of South Georgia has been frequently mentioned 
in the public papers, and it is interesting to note that in 
this extremely remote island—2000 miles from civilisa- 
tion—-a small ironfoundry is to be erected. The Con- 
structional Engineering Company, Limited, informs us 
that quite recently it dispatched one of its small complete 
plants with necessary equipment and requisites to the 
| whaling station at Grytviken. This plant 1s intended for 
making castings for repairs to the machinery at_this 
station, and also any necessary repairs to the ships which 
call at this island three or four times a year, 

AcéerpixG % the Manchester Guardian, at an inquiry 
held at Rancor# Pecently into an application of the Urban 
to construct a reservoir on Runcorn 
water storage, it was mentioned that 

only sufficed for one day's supply. 
The water tothe toWh was a mixture of the Vyrnwy water, 
obtained from the Liverpool Corporation, and the supply 
from local wells. is mixture had been found to be 
Witerly unsuitable for the works, which were given a 
supply of the pure Md water. The estimated cost 

reservoir is £18, and it is hoped that its con- 
stru@tion will provide some work for the unemployed. 


ae is @xPected that work will soon be commenced upon 
tion of the first power-house at the falls of 
, which &re on the border line between 

it, some 800 miles from Buenos Aires. 
5 cascades, one of which has a sheer fal! 

is to provide for the development, 
power, which, later on, can be 
. Four transmission lines 

that @& the event of a breakdown of one 
would ee he th available. It is estimated 
that the will the expenditure of between 
and Pall dollars (A tine gold), and that the 

actual work of construction willtake two and a-ha!f years 
Tue Japanese Fushun collieries in Manchuria have 
planned a See of improvements and exten 
sions. Their > yrrtonpet but acc mae 
to Sr abe peal Goa the output is ta be 
mae py dae three to éight dght million tons a ross The im 
provements include the laying down of a plant for the 





extraction of pétroletim frém the oil in the shales above the 
coal seams. Jithim three years the Sino-British Kailan 
Mi Administfation hopes to increase its daily output 


5,000 tons to 20,000 tofis. The improvements con 
sist in the sinking of a new mine of 5000 tons capacity, 
enlarging the existing coal-Washing plant, erection of by 
Sonehe. ovens, and the construction of a new wharf at 


Tue British Non-ferrotis Metals Research Association, 
of 71, Temple-row, Bi , has just issued its second 
@nnual report. The adibriation has a membership of over 
100 fiftis, all over the country, including both manu 
facturer’ and users of fion-ferrous metals. The researches 
in progress are of & very varied character. Apart from 
investigations of icular importance to the non-ferrous 
industry itself, as those on brass casting and on the 
influence of im jes on the working properties of copper. 
of which the r is being conducted at the National 
Physical Labot&tory by Dr. W. Rosenhain, investigations 





jamb, and the substitution of cast steel for cast iron stop | attention 


of more general interest to engineering firms are those on 
metal polishing and grinding and on the jointing of metals 
The electric melting of non-ferrous metals is also receiving 
and the atmospheric corrosion of non-ferrous 
metals is being studied. 
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AuTHOUGH the Five-Power Treaty for the limita- 
tion of naval armament is less comprehensive than 
the original proposals of the American Govern- 
ment, it represents, nevertheless, a truly remarkable 
achievement of statesmanship, and one to which 
history affords no parallel. Of all the efforts pre- 
viously made to arrest competition in naval ship- | 
building, none had been crowned with any material | 
degree of success. The first Hague Conference not 
only failed to effect anything in this direction, but | 
seemed rather to give a fresh impetus to building- 
slip rivalry among the Great Powers. A similar 
result followed the informal negotiations which took 


war. With these discouraging precedents in 
} memory, Mr. Harding and his Cabinet showed great | 
| resolution in convoking the Washington Conference, 
knowing as they did that failure would inevitably | 
leave the international situation in a worse state | 
than it was before. This time, however, there were 
circumstances which seemed to justify confidence in 
a successful issue. The nations had had _ their 
fill of fighting, and desired nothing so much as a 
prolonged period of peace in which to repair the 
havoc of war. Nor were their finances equal to 
the strain of a new competition in armaments. 
The entive civilised world was involved in the tidal 
wave of economic depression which followed the | 
great upheaval of 1914-1918. In many countries, 
including our own, taxation had reached an almost 
intolerable figure, and the prospect of adding 
further to the burden by heavy expenditure on 
weapons of war was one that appalled every 
thoughtful mind. Yet, until recently, there seemed 
no escape from this dire predicament. Owing to 
the great shipbuilding programmes on which the 
United States and Japan were engaged, the balance 
of naval power, as it existed immediately after the 
war, threatened to swing heavily against the British 
Empire, relegating our Navy to a position of marked 
inferiority. This was a contingency which could 
not be viewed with indifference, however friendly 
our relations with the two Powers in question. To 
accept equality in strength with the United States 
was one thing ; to sink to third place in the naval 
hierarchy was quite another. Straitened though its 
finances might be, the country would certainly not 
have assented to this renunciation of its sea power. 
But, on the other hand, it was no light undertaking 
to resume competitive building at a time when each 
new battleship entailed a capital outlay of more 








dual ine 





215 


than seven millions. As is well known, the Admi- 
ralty experienced considerable difficulty in obtain- 
ing the Government's sanction to last year’s rela- 
tively modest programme of four capital ships ; 
yet it. was clear to all that, if the one-power standan| 
was. to be maintained, much heavier expenditure 
would be necessary in the near future. Equality 
vis-a-vis the United States would have meant 
laying down at least four keels each year for the 
next few years, with corresponding provision of 
ancillary craft of all types, and the construction of 
docks and harbour works suitable to the enormous 
dimensions of the new leviathans. Such was the 
staggering prospect that confronted us last year. 
Now, thanks to the courageous initiative of Presi- 
dent Harding and the whole-hearted co-operation 
of the several Governments represented at the 
Conference, rivalry in the output of battleships is 
at an end ;, both America and Japan having agreed 
| to annul the greater part of their respective building 





>| schemes, we are no longer under the necessity 


of embarking on a large and ruinously expensive 
| programme of warship construction. 

The principal effects of the Naval Treaty—which 
| we summarise on another page—will be to suspend 
| the building of capital ships for a period of ten 


6 | years, with the exception of two vessels which this 


| country is authorised to lay down in order to com- 
pensate for the retention of post-Jutland ships by 
‘the United States and Japan; the limitation of 
| aircraft-carrier tonnage to a fixed aggregate for 
each of the signatory Powers ; and the restriction 
of displacement in the case of capital ships, aircraft- 
carriers and eruisers which may be built in future. 
| Competition is avoided by fixing a constant ratio 
|of tonnage for each of the five leading navies as 
| regards capital ships and aircraft-carriers. Cruising 
| ships and smaller types are beyond the scope of the 
| agreement, their exclusion being due to the failure 
| of the Conference to limit submarine armaments, 
| The entire, Treaty bears evidence of having been 
framed with meticulous care, and: is singularly 
| free from ambiguities. It would be too much to 
‘expect an immediate and substantial reduction in 
| naval expenditure as the result of this compact. 
| Unlike the United States or Japan, our actual 
| building commitments were small, for we had not 
laid down any one of the four ships authorised last 
| year, though a certain amount of preliminary work 
had been done by the contractors. Where we do 
| stand to benefit very considerably is in respect of 
'the Navy Estimates for future years, which would 
| have remained at a very high level had we been 
compelled to build up to the one-Power standard. 
An annual programme of even two ships—which 
| would have been demonstrably inadequate—would 
| have involved a serious drain on the national 
exchequer, for, as we have mentioned above, there 
| has been a startling increase in the cost of capital 
ships since 1914, accounted for in part by larger 
dimensions and in part by the higher price of labour 
and material. It will be opportune to present a 
few figures illustrating the combined effect of this 
rease. The four ships of the “‘ Iron Duke ” 
| class, completed in 1914, each displaced 25,000 
tons, and their average cost was £1,890,000. The 
Queen Elizabeth, of 27,500 tons, completed early 
in 1915, cost just over £3,000,000, according to a 
statement in the House of Commons last May. 
The bill for the Hood, displacing 41,200 tons and 
completed in 1920, reached £6,025,000. As for the 
new battle-cruisers, which would now have been 
on the stocks but for the Conference, the Admiralty 
had tentatively estimated their cost at £7,500,000 
each, Their displacement. was not officially 
divulged ; but we notice that the American Seere- 
tary of State, Mr. Hughes, in submitting the Naval 
Treaty to the plenary session of the Conference on 
February Ist, said that the two battleships which 
Great Britain was entitled to build pursuant to 
the Treaty “‘ are not ships of the size contemplated 
by the four Hoods, which was in the neighbourhood 
of 48,000 or 49,000 tons.’ It appears, therefore, 
that a further striking advance in capital ship 
dimensions was contemplated, and as other nations 
would no doubt have followed suit, the 50,000-ton 
mark would soon have been reached and passed. 
A few years hence, £10,000,000 would quite possibly 
have hecome the average price for a new battleship. 
Nor, in reckoning up what the Conference has saved 
the tax-paying community, must we omit the cost 
of the new docks which would necessarily have been 
built at the home and oversea nayal bases to 
accommodate these mastodons, or the expense of 
keeping the ships in commission. Already it costs 
between £450,000, and £500,000 per annum to 
maintain a modern capital ship in service with the 
Fleet: No one who studies these figures will deny 
the extent of the boon which the Washington 
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Naval Treaty confers upon the party nations, and 
not least upon our own. 

But having acknowledged the blessings which are 
likely to flow from the achievements of the Con- 
ference, we are bound to confess that they would 
have been hailed with even more enthusiasm had 
they not chanced to coincide with a period of 
unexampled depression in the industries primarily 
affected by the naval limitation scheme. Business 
in the shipbuilding world is at its lowest ebb, as 
‘also are the many and diverse trades affiliated with 
shipbuilding. In these circumstances Admiralty 
contracts have an importance which does not attach 
to them in normal times, and it was hoped that the 
work accruing from the four battle-cruisers ordered 
last October would help to keep the various indus- 
tries going until the return of healthier economic 
conditions. For this reason the niodification of the 
building programme is a serious blow to British 
shipbuilding, and is certain to react unfavourably 
on unemployment and general trade conditions. 
It is true that we are entitled to lay down two 
35,000-ton battleships as soon as we please, and 
the prompt award of contracts for them would do 
something to mitigate the present serious state of 
affairs ; but even if the designs were completed it 
is doubtful whether immediate action would be 
taken. Now that the Naval Treaty has been 
followed by the Geddes report, the Government, it 
is rumoured, is inclined to reconsider the whole 
question of naval policy with a view to further 
retrenchment, in which case it may be decided to 
postpone the laying down of the new ships. An 
announcement on the subject is likely to be made 
when the Navy Estimates are introduced next 
month, and will be eagerly awaited. 


The Grouping of the Railways. 


ALL the information the Midland chairman gave 
the shareholders yesterday week on the subject 
of that company’s amalgamation in the North- 
Western, Midland and West Scottish group was 
that the directors were giving their most serious 
consideration to the many important points which 
arose on the application of the statute. On this 
subject a# great deal appeared in the daily news- 
papers a fortnight ago, based on a statement 
made on the 6th instant by the Manchester Guardian 
that the amalgamation of the London and North- 
Western and Lancashire and Yorkshire companies 
having been completed and set in motion, the 
directors of the former company had been occupied 
in bringing the Midland company into that group. 
Our contemporary spoke of the negotiations having 
been materially -assisted towards a successful 
termination, and went as far as to say that the 
terms would shortly be submitted to the share- 
holders for ratification. The two companies have, 
under the Railways Act of last year, to be amal- 
gamated, but, as we remarked in our Railway 
Matters column of the 10th instant, matters can 
hardly have progressed as fast as is suggested. The 
strong financial position of the Midland company, 
together with its traffic-earning capacity and 
transportation facilities—which latter are, in many 
ways, as good as those of the North-Western—is 
such that the terms would have had to have been 
very attractive to have won so readily the Midland 
board’s approval. In railway circles it is thought, 
as we also observed, that the standing of the 
Midland company is such that the conditions under 
which it would agree to amalgamation, are likely to 
lead to the scheme for amalgamation having to 
be “ prepared and settled ” by the Railway Amal- 
gamation Tribunal under Section (3) of the Rail- 
ways Act, and the appointment of Sir Guy Granet 
as the chairman of the company means that it 


intends to make a good stand to enter the group | P® 


on its own terms. With the Lancashire and 
Yorkshire Railway it was altogether different. 
For nearly sixty years, as we pointed out in our 
issue of April Ist last, these two companies had a 
working agreement ; fifty years ago they proposed 
to amalgamate, and in 1904 the original working 
agreement was once more modified so as to elimi- 
nate all competition. It is true also that the Great 
Western has come to terms with the six companies 
which are to be amalgamated with it, but one 
stood out—the Barry—which, again, is one of the 
more prosperous companies, and it had to be 
given a perpetual 11 per cent. before it con- 
sented. Herein lies the main difficulty to be 
overcome before a strong company will agree to 
amalgamation. What may be called the initial 
companies in grouping—the London and North- 
Western, Great Western, North-Eastern and 


Lancashire and Yorkshire was a fine property, 
which had been well maintained during the war, 
and this fact was reflected in the offer made by the 
London and North-Western. The chairman of the 
latter told the shareholders on November 17th, 
“as we were the wooing party we have thought it 
well to deal perhaps somewhat generously on an 
income basis with the other party concerned.” 
Few other companies, not being the initial com- 
panies, are in the same strong financial and physical 
position as the Midland, the Barry and the Lanca- 
shire and Yorkshire. The only two we can think 
of are the North Staffordshire and the Glasgow 
and South-Western, whilst a company that, owing 
to its improved traffic-earning facilities, calls for 
better treatment than an “as in 1913”’ basis, is 
the Great Central. 


The fact is that compulsory amalgamation of the 
whole of the British railways into four companies 
is the dream of a visionary. Sir Eric Geddes, as we 
have more than once remarked, evidently got the 
idea from the United States, where, in the respective 
Bills of Senators Esch and Cummings in 1918, the 
grouping of the American railways was proposed. 
This proposal was accepted, but it is important to 
note that (1) no time limit was placed on the 
preparation of a grouping plan, and (2) the amal- 
gamations are not compulsory. In this country, 
under the Railways Act, the schemes for the 
absorption of the subsidiary companies and for 
the amalgamation of the constituent companies 
are to be in the hands of the Minister of Transport 
by the end of this year, and every amalgamation 
scheme and every absorption scheme is to be so 
framed as to come into operation by July Ist, 1923. 
Amalgamation being compulsory, negotiations 
with some parties becomes difficult, as they are 
not willing to be extinguished. They may consider 
their property to be of such value as to feel that 
their independent status would be more profitable 
to their proprietors than absorption in a group. 
One cannot but appreciate such an argument, as 
it is obvious that the richer companies will have 
to carry the burdens of the poorer, and that it will 
take more economies than are at present in sight 
to maintain the profits ‘of the more prosperous 
concerns. Another difficulty is the absence of 
any sound basis on which to make a valuation for 
amalgamation. The fairest and easiest way all 
round would be to accept the figures of 1913, but 
much has happened in the eight years since then. 
Many companies have had their property added to, 
improved and made of greater earning capacity, 
all items which must come into account when 
agreeing as to the terms. Other companies have 
been able to maintain their road and rolling stock 
in better condition than their neighbours ; perhaps 
because the latter had a greater war traffic, or, 
perchance, because the pre-war upkeep of the 
former companies was superior and they were in 
a better position to contend with the strain of the 
war period. Whilst it is out of the question to 
make a physical valuation for the purpose of deter- 
mining the condition of the property, these are 
points that might have to be taken into account. 
Yet another difficulty is the fact that if improved 
terms are given t6 one member of a group the other 
members will have to make up that amount. For 
instance, let A, B, C, D and E be five companies 
to be amalgamated, whose respective value, based, 
say, on the net receipts of 1913, are 30, 25, 20, 15 
and 10 per cent. of the whole. Company C is 
obdurate and refuses to join. In order to overcome 
its objection, company A, which, being the biggest, 
takes the initiative, offers to give C 22 per cent. 
instead of 20. That means either that the four 
companies suffer, or that, like the North-Western 
with the Lancashire and Yorkshire, the “ wooing 
rty ’’ takes 28 per cent. instead of 30. In the 
latter event, A lowers its own value, which is not 
only an important matter for its shareholders, but, 
more important still, the value of A to B, D and E 
is affected. 

It is a matter of no little satisfaction to us to 
find that the opinions we expressed in a leading 
article in our issue of May 20th last, after the 
Railways Bill had been introduced, are now heard 
in many quarters. For instance, the chairman of 
the Brighton Railway spoke on the 15th instant of 
the paralysing effect of the Railways Act; how a 
pool of receipts and expenses could have been 
arranged without great difficulty, but when it 
came to a fusion of the four southern companies 
the problem became much more difficult ; and how 
the provisions as to grouping in the Act should 
have been permissive instead of compulsory. 
Then, in its issue of the 10th instant, our con- 





London and South-Western—have necessarily to 
make the first move and to suggest terms. The 


asked “ whether it would not be better for the 
country and the railways to leave the process of 
amalgamation to take its natural course.” In our 
article just referred to we observed : “ We are not 
opposed to the absorption of the one hundred and 
five subsidiary companies; on the contrary, we 
think they should be absorbed. But for the present 
that is as far as we would go. We would leave the 
twenty principal companies alone ; let the pro- 

Amalgamation Tribunal be appointed and 
allow amalgamations between the principal com. 
panies to be brought about voluntarily and gra- 
dually, provided that, after public inquiry, the 
Tribunal approves. But to compel these twenty 
companies to group themselves into six (now four) 
groups within a twelvemonth is, we consider, a 
leap in the dark. We see many objections to the 
scheme now submitted. One objection is that the 
groups are unwieldy and cannot be properly 
administered. Another is that such gigantic cor- 
porations cannot have the same local interest, and 
its officers the same local touch, that exists to-day.” 
To these observations we would add that, as 
already noted, the Transportation Act, 1920, does 
not make the grouping of the United States rail- 
ways compulso’ the only mandatory require 
ments are that all future consolidations shall follow 
a pre-determined plan, and this plan shall provide 
for the grouping to be in accordance with the 
existing flow of traffic and for the retention of 
competition between the groups. 


Rotary Converters for Railway Work. 


WHEN it was found that by providing the 
armature of a direct-current dynamo with slip 
rings and by connecting them to appropriate points 
on the winding the machine could be employed 
for converting alternating current into direct 
current, or vice versd, an important advance in 
electrical engineering was made, for apart from 
the simplicity of a converter of this sort, its effi- 
ciency is distinctly better than that of the motor 
generator, which, prior to the introduction of the 
rotary, was utilised almost exclusively for con- 
verting one kind of current into another. Those 
who were associated with the rotary when it was 
first introduced know that its operation was not 
always perfect, and it was not considered to be a 
suitable machine for use on 50-cyele circuits. Hunt- 
ing and sparking troubles were very pronounced 
when attempts were made to run the new machine 
with current having a periodicity of more than 
25 or at most 33 cycles, and for a while its employ- 
ment was somewhat restricted ; but in consequence 
of the provision of damping arrangements, commu- 
tating poles and other improvements in design, 
and to some extent, we think, the even turning 
moment of the steam turbine, the early troubles 
were overcome. Other improvements that have 
been made, apart from those necessary to secure 
immunity from hunting and sparking, are connected 
with voltage regulation, starting, and the preven- 
tion of flashing over at the brushes when short 
circuits occur on the line. 

New problems have, however, presented them- 
selves in consequence of the demand for higher 
pressure direct currents for working electric rail- 
ways. That a track pressure above that which has 
hitherto been utilised on most of the railways in 
this country is needed for main line electrification 
is now freely admitted by all electrical engineers, 
although there is nothing like complete agreement 
as to what this pressure should be. On the assump- 
tion, however, that the standardised pressure of 
1500 volts is going to be adopted, the electrical 
manufacturers have wisely directed their attention 
to the problems associated with 1500-yvolt con- 
verters. They see that if this policy is pursued the 
demand for rotaries will be great, and they are 
making preparations to meet it, Obviously it is not 
for them to insist that in some instances this pressure 
is much too low, and that if the 15,000-volt single- 
phase system were recommended there would be 
no need to use converters at all. We have no fault 
to find, therefore, with Mr. F. P. Whitaker for 
having read a paper before the Institution of Elec- 
trical Engineers on “ Rotary Converters with 
Special Reference to Railway Electrification,” for 
apart altogether from the business aspect of the 
matter it is not an electrical designer’s business to 
dictate policy, but to apply his knowledge and skill 
to the development of the particular kind of 
machinery that happens to be called for. Never- 
theless, the paper does not contain anything which 
causes us to view the adoption of a standard 
pressure of 1500 yolts in a more favourable light 
than before. In fact, if anything, it strengthens our 





temporary, the Railway Gazette, in an article 
entitled “ Should the Railways Act be Amended ? ” 


conviction that the production of high pressure 
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direct current is anything but a simple and straight- 
forward job. Hitherto we have imagined, when 
considering the equipment of 1500-volt sub- 
stations, that the current would always be supplied 


functions of the trade union.” 
the back of the whole matter is whether or not 
employers shall have the right to say when over- 
from single commutator machines, but it appears | time is to be worked or night work carried on. 
from Mr. Whitaker's paper that with a 50-cycle | The proportion of the men who voted as compared 
three-phase supply—which, incidentally, is what | with the total membership of the A-E.U. was not 
the Electricity Commissioners seem to be mainly | large, and the preponderance of the adverse vote 
aiming at—two rotary converters will have to be | is not considerable, but the employers had no other 
connected in series; In fairness to Mr. Whittaker, | alternative than to proceed with the lock-out unless 
and to one or two speakers who took part in the | they were to content themselves with a continuance 
discussion, we must note that the construction of a| of a state of affairs which they are convinced 


the Federations shall not interfere with the proper 
The ‘real issue at 





1500-volt machine is not considered to be impos- 
sible, but it certainly appears that. as yet, at any 
rate, it is desirable in the interests of reliability 
to use two machines for 50-cycle current. What 
the cost per kilowatt of these series-connected con- 
verters, together with transformers and switchgear, 
amounts to we do not know, nor are we in posses- 
sion of much information concerning the possi- 
bilities of the motor converter. Mr. Roger Smith, 
who is one of the users of these machines, and, who 
took part in the discussion on the paper, was not 
at all pleased with the idea of using two 750-volt 
rotaries in series. His opinion seems to be that as 
the periodicity of the current supplied through the 
tappings to the direct-current armature of a motor 
converter is only half that of the supply, this type 
of machine is better suited for high-pressure direct 
current than is the rotary converter. Mr. Whit- 
aker also shows in his paper that as an alternative 
to two rotaries a motor converter might be used, 
but he gives no figures concerning the relative cost 
or the space required. Up to pressures of 12,000 
volts the motor converter can, we believe, be used 
without transformers, which is, of course, an im- 
portant consideration ; but with the transmission 
pressures now coming into use, transformers would 
certainly be needed. In any case we agree with Mr. 


hampers the recovery and development of the 
engineering industries, They seek, and they seek 
properly, to restore to their own hands the manage- 
ment of their own factories. The total membership 
of the A.E.U. is, in round figures, 407,000; the 
adverse voters numbered 50,240, and those favour- 
able to the memorandum 35,525. At the present 
time approximately 93,000 of the members are 
unemployed, leaving 314,000 that may be affected 
by the lock-out notices. It is perhaps desirable to 
add that the lock-out has no connection with the 
dispute as to the reduction of wages in the ship- 
building trades. We do not desire to say more on 
the matter on the present occasion, because it is 
so far unknown what collateral developments are 
in the air, but it must be obvious to all who think 
of these industrial questions that the employers 
are fighting for a principle which events have been 
shown to be essential to the engineering industries, 
whilst the union, or at least that part of it which has 
voted adversely, stands for a new principle in trades 
unionism which approaches communism. The 
smallness of the vote—the large number of absten- 
tions—is a favourable sign, and if acrimony can be 
kept out of the dispute it is still possible that the 
more moderate section of the A.E.U. may over- 
ride the others and bring the trouble to an early 





Roger Smith in his contention that the employment 
of two series-connected rotaries should if possible | 
be avoided. Nor do we think that the proposed | 
sub-station equipment for the 3000-volt direct- 
current railway is particularly attractive, for in 
this case it is shown to be necessary to resort to the 
use of motor generators, which are known to be the | 
most inefficient of all converting machines. On the | 
other hand, the higher pressure would naturally | 
enable the sub-stations to be spaced farther | 
apart, The mercury vapour rectifier may in time | 
to come offer a better solution to the conversion 
problem. It, however, is a relatively new piece of 
apparatus which is only just beginning to be in- 
stalled in this country, and has not yet become 
a very formidable competitor of other forms of 
converters 

The more we examine the equipment required 
for high-tension direct-current lines the more 
desirable does it appear that the possibilities of the 
15,000-volt single-phase system should be properly 
looked into. For the ingenuity that has been 
brought to bear upon the design of high-tension 
converting plant we have the greatest admiration, 
and we do not believe that the high-pressure 
direet-current system ought never to be adopted. | 
What we do believe and have believed and empha- 
sised for a good many years is that direct current 
will not meet all requirements tothe best advan. | 
tage. We have expressed this opinion so often that | 
our readers must, we fear, be rather tired of meeting 
with it. Still, in view of the fact that the idea is! 
undoubtedly spreading, and that at several recent 
meetings prominent engineers have spoken in 
favour of single-phase electrification, our persist- 
ence will perhaps be excused. This simple and 
straightforward system, which requires no link 
between the generating station and railway beyond | 
widely spaced transformers, which, compared with | 
converting plant, are relatively cheap, and which 
may, if suitably designed, be erected in the open, 
can scarcely fail, we think, to show marked advan- 
tage on long stretches of track on which the traffic 
is not very dense. 





Owners and Shop Management. 


It is hardly desirable at the present moment | 
to do more than put on record the fact that owing | 
to the failure of prolonged negotiations with the 
Amalgamated Engineering Union, the Engineering | 
Employers’ and National Employers’ Federations | 

ploy n ploy 
have announced that notices will at once be posted | 
to the effect that as from March Ilth the shops | 
will be closed to members of the A.E.U. This| 
decision has been reached as the result of a recent 
ballot on a memorandum in which the essential | 


clause ran as follows :—‘ The trade union shall not | 


interfere with the right of the employers to exercise | 
managerial functions in their establishments, and 





and satisfactory conclusion. 





Literature. 


Jane's Fighting Ships, 1921. Edited by Oscar 
Parkes, M.B., and Maurice Prenpercast. Samp- 
son Low, Marston and Co., Limited. 52s. 6d. net. 


Jane's “ Fighting Ships,’ now in its twenty-fourth | 
year of publication, holds a unique and commanding 
position among the works of reference devoted to 
naval affairs. Specialising as it has done from the 
beginning in the pictorial representation of the world’s 
combatant fleets, its sphere has now been broadened | 
to include a series of “memoirs” dealing with the | 
organisation of the principal navies. This is a very | 
welcome addition, for the information contained in 

these special articles is not to be found in other text- 

books, and will be of real value not merely to pro- 

fessional sailors, but to all who have an interest in | 
studying the methods by which the complicated 

machinery of a great modern navy is controlled and 
administered. In the case of the British Navy, time, 

unfortunately, did not permit of the inclusion of a | 
memoir, which is’ reserved for a future issue; but 

long and very detailed articles preface the United 

States, Japanese, French, and Italian sections, and 

as the arrangement of all the memoirs is based upon | 
a common plan, it is an easy matter to compare, let 
us say, the American and Japanese systems of entering 
and training personnel or of staff organisation. 

As the bulk of the volume was in the press before 
the decisions of the Washington Conference on naval 
disarmament had been promulgated, it was impossible 
to delete the many ships, old and new, which are 
to be discarded in accordance with the Hughes 
programme. Their retention, however, is really an 
advantage, for it enables the reader to measure at a 
glance the far-reaching effects of the scheme. Had 
anyone suggested a few months ago that either 
Japan or the United States would consent to abandon 
practically all the magnificent fighting ships they 


| were then building, and which, had they been com- 


pleted, would have surpassed all predecessors in size 
and fighting power. the idea would have been dis- 
missed as absurd. Nevertheless, this unparalleled 
sacrifice is about to be made by the Powers con- 
cerned. What it signifies in the material aspect is 
revealed by the plans and details of the condemned 
ships as set forth in the present volume. One point 
which appears to have escaped public notice is that, 
although the United States proposes to scrap thirteen 
capital ships, only one of these ships is actually in the 
water, the other twelve being still in an early stage 
of construction. Japan, on the other hard, is called | 
upon to break up four capital ships, of which two— 
Kaga and Tosa—are already afloat, and the remaining 
two—Amagi and Akagi—-are very near the launching 
stage. This point deserves emphasis in fairness to 
Japan, whose sacrifice in the cause of disarmament 
is more substantial than might at first sight appear. 

Few modifications have been made in the British 
section, for, with minor exceptions, no new vessels 





‘on French submarine development 





have joined the flag during the past twelve months. 
Particulars of the four battle-cruisers authorised last 
yeer are withheld. . The construction of these vessels 
has been postponed sine die, but it is to be hoped that 
in due course we shall be permitted to learn the 
essential characteristics of their design, embodying 
as it did the very latest principles of capital ship con- 
struction as interpreted by the light of war ex- 
perience. New plans and photographs appear in this 
section, the light cruiser pages having been prac- 
tically re-illustrated, and very complete details are 
given of our submarines and aircraft-carriers. No 
effort has been spared to give a worthy setting to the 
United States Navy. There are specially large views 
of all the comp'eted Dreadnoughts, and most of the 
plans have been revised from official drawings. The 
huge flotilla of destroyers which came into being 
through the war is carefully classified, and a great 
deal of new information is given relative to the 
submarine flotilla, which now includes 148 boats, not 
all of which are completed. The largest of these are 
three “‘ fleet submarines” recently laid down. They 
are to be about 335ft. in length. with a surface dis- 
placement of 2025 tons and a speed of 21-22 knots. 
The machinery is reported to consist of two sets of 
2400 brake horse- power Busch-Sulzer engines, situated 
aft, for the main drive, and two 850 brake horse-power 
Diesel auxiliary engines forward, driving generators 
supplying current to the electric motors ; these latter, 
together with the smaller engines, being available for 
surface cruising with electric drive. The hull is to be 
of great strength in order to resist depth-charge attack. 
The armament will comprise six 2lin. torpedo tubes, 
one 5in. gun on a high-angle mounting, and one 3in. 
anti-aircraft gun. These submarines are the largest 
now under construction, so far as is known, though 
they may be outclassed by the Japanese submersible 
cruisers which are unofficially reported as building. 
The joint editors, having made a gallant and seem- 
ingly successful attempt to explore the intricacies of 
Japanese naval legislation during the past few years, 
are thus able to present a clear summary of the suc- 
cessive programmes which culminated in the much- 
talked-of “ eight-eight ’’ scheme, the object of which 
was to provide two squadrons, each numbering eight 
capital ships, of which no unit was to be more than 
eight years old. This project, which would not have 
matured before 1928, has, of course. been cancelled 
by the Washington agreement, the only ships surviv- 
ing being the Nagato and Mutsu. It would have 
necessitated the laying down of two capital ships per 
year in order to maintain the specified age average, 
and since the auxiliary ships of this fleet were pre- 
sumably also to have been of the most modern type, 
the annual appropriation for new construction alone 
would have reached a very high figure. By accepting 
the American limitation proposals, Japan has there- 
fore relieved herself of a severe financial burden, and 
this without forfeiting any degree of relative strength. 


'A large number of up-to-date photographs, supple- 


mented with well-drawn diagrams, has been added 
to the Japanese section, which, in view of recent 
events, will doubtless come in for particular atten- 
tion. Among the latest vessels illustrated are the 
battleship Nagato, the light cruisers of the *‘ Kuma ”’ 
class, with their curious tandem disposition of the 
forward guns ; and new destroyers and submarines. 

A perusal of the French section scarcely, bears out 
the somewhat sensational stories Jately current with 
regard to the maritime aspirations of our good neigh. 

ur across the Channel. More than eight years have 
elapsed. since the last French Dreadnought was 
launched, and a much longer period since any cruisers 
were built. The French Navy, moreover, is ill- 
supplied with destroyers, nor can all of its fifty sub- 
marines be rated as fully effective. It is true that a 
new programme has lately been adopted, embracing 
light cruisers, destroyers, and submarines ; but this 
has yet to assume concrete form, and political fluc- 
tuations may lead to its amendment before a single 
vessel has been commenced. According to the data 
published in “‘ Fighting Ships,’’ the trouble with heavy 
oil engines which formerly imposed a heavy handicap 
has now been 
overcome, and the latest vessels, notably the Fulton 
and Joessel, are said to be highly successful, having 
exceeded their designed speed of 16} knots. These 
boats were originally intended to be steam-driven, a 
method of propulsion for submarine craft which has 
found more favour in France than elsewhere ;_ but 
eventually it was decided to equip them with a new 
type of Diesel engine, which has given excellent 
results. 

The minor navies receive their usual generous meed 
of attention, and, with the exception of the German 
fleet-—from which the war-time veil of secrecy does 
not yet appear to have been lifted—all bear traces of 
the painstaking revision which makes this volume 
so valuable for purposes of reference, whether the 
point at issue concerns a British battleship or a 
Chinese gunboat. The “ make-up” and printing 
leave nothing to be desired. Illustrations and letter- 
press alike are of an admirable clearness, and the 
indexing is all that it should be. It is a pleasure to 
congratulate the joint editors on having produced a 
work that is a model of its kind. Just as good wine 
needs no bush, so would it be superfluous to expatiate 


| on the merits of a volume which is assured in advance 


of an honoured place on the bookshelf of every naval 
student. 
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Institution of Mechanical Engineers. 


ALTERATION OF BY-LAWS. 


Tue sixty-fifth annual general meeting of the | 


Institution of Mechanical Engineers was held in 
London on Friday evening of last week. The 
proceedings were begun at 5.50 p.m., with an extra- 
ordinary general meeting for the purpose of consider- 
ing and, if thought fit, of passing certain alterations in 
the articles of association as discussed and amended at 
the extraordinary general meeting on January 20th. 
This formality was speedily disposed of, but before 
the annual report of the Council could be taken the 
meeting had to undergo a tedious and in many 
respects unnecessary discussion of some alterations 
in the by-laws proposed by the Council. 

In the end the alterations weré carried in their 
entirety, except for two minor changes ; one being 
directed towards the correction of a typographical 
error and the other towards securing liberty to an 
author to publish or otherwise use any paper if after 
twelve months’ from the date of its submission to the 
Institution the Council had neither published it nor 
intimated its acceptance. There was considerable 
opposition expressed by small minorities and indi- 
viduals to some of the proposed alterations, par- 
ticularly to that in which it was specified that in 
making out. their ballot lists for the election of 
members of Council, members should now be required 
to vote for as many candidates as there were vacancies 
to be filled, thus depriving them of the option pre- 
viously possessed of voting for fewer candidates—even 
for but one if they so wished. It was pointed out 
by those in favour of the alteration that the old by- 
law laid the way open to the formation of cabals. to 
secure the return to the Council of some particular 
candidate, and that by permitting a member to vote for 
but one candidate it could be used to give his 
particular vote, five times the power it ought to have. 
The alteration as framed by the Council was duly 
carried in spite of the usual protests from the usual 
quarters that the meeting was not sufficiently 
representative of the Institution as a whole to warrant 


its taking upon itself the responsibility for so changing | 


the constitution of the Institution in this and other 
respects. 


ANNUAL REPORT OF THE COUNCIL. 


The annual report was then summarised by the 
President, Captain Sankey. It recorded a net 
increase in the membership of 491, the total on the roll 
at the end of 1921 being 7994. The total revenue for 
the year amounted to £29,587 and the expenditure 
to £27,537. As a result of the labours of three 
special committees appointed a year ago to consider 
items of revenue and expenditure, considerable 
economies were effected in the year’s working. 

In dealing with the work of the various research 
committees the report stated that the Alloys Research 
Committee having completed its study of the alu- 
minium alloys was continuing its investigations on 
the alloys of iron. For the Cutting Tools Research 
Committee, Professor Coker, with the aid of trans- 
parent medels and polarised light, conducted a 
research on the stresses in tools and material cut. 
The results of this research are to be presented in a 
paper during the current session. Colonel Crompton 
for the same committee carried out a series of tests 
on the simplest form of cutting. For the Hardness 
Tests Research Committee, Dr. Stanton, at the 
National Physieal Laboratory, carried out a compari- 
son of ball and cone tests and of seratech and inden- 
tation tests for very hard steels. The efficiency of 
Parsons nozzles was investigated ‘at the Dickinson- 
street Power Station, Manchester, on behalf of the 
Steam Nozzles Research Committee. This Committee 
expended £936 during the year and now has a cash 
balance of £196. At Woolwich Polytechnic, Dr. 


matter and to call a conference to ascertain 
whether and if so in what respects such an object 
was desirable. 
| In amplification of the report, Captain Sankey 
| stated that in the steam nozzles research, some most 
important results were being obtained, and the work 
it was hoped would be completed this year. To 
complete the Committee’s programme about £800 
was required, but only a snmiall part of such sum 
would probably have to be found by the Lustitution. 
The report was finally adopted, although here 
again the patience of the general body of those 
present was somewhat strained by some members who 
chose to exercise their right and opportunity to 
criticise the Council and its conduct of the Tnstitu- 
tion’s business. 


Counern ELgEcTIOoN. 


The next item on the programme was the announce- 
ment of the results of the ballot for the election of 
officers. The election results were as follows :-—As 
President, Dr.. Hele Shaw; as Vice-presidents, 
Sir Henry Fowler, Sir John Dewrance, Sir Gerard 
Muntz, Sir Vincent Raven and Mr, Patchell; as 
members of Council, Lieut.-Colonel. Kitson Clark, 
Mr. Petter, Mr. Livens, Dr. Lanchester, Mr. Legros 
and Mr. Roberts. After the Institution prizes had 
been presented, Captain Sankey vacated the presi- 
dential chair in favour of Dr. Hele-Shaw. Fitting 
and well-merited tributes to Captain Sankey’s energy 
and ability as President were paid by Sir John 
Dewrance, Sir Gerard Muntz, and Dr. Hele-Shaw. 

It was now 7.25 p.m., but even yet the item on the 
programme that had brought many members and 
visitors to the meeting had not been reached, namely, 
the reading and discussion of Mr. A, T. Wall's paper 
entitled “‘ Electric Welding Applied to Steel Con- 
struction, with Special Reference to Ships.” As it 
was not convenient to adjourn the consideration of 
the paper to a later date, and as the members present 
clearly intimated their desire to hear Mr. Wall, it 
was decided to extend the meeting for half an hour or 
so. We give below the concluding portion of Mr. 
Wall’s paper, from which its general tenour may be 


gathered. 





ELectric WELDING OF SHIPs. 


“There is very ample scope forthe application of 
electric welding to the structure of a ship, or to any 
other steel structure. The details should be worked 
out by co-operation between the office and the yard. 
It would result in more efficient structures because 
of better joints and this with less material. ¢If 
judiciously applied the cost need not he greater than 
with riveting. This is especially true if, as it should 
be, the increased earning capacity of a vessel, due to 
increased deadweight, is taken into account, since 
first cost is by no means the only consideration. It 
would be expected that there should also be a reduced 
upkeep cost. Necessary repairs by damage should 
not be difficult, as welding plants are now to be found 
all over the world. The saving of weight is of par- 
ticular value in warships and high-speed merchant 
vessels, such as Channel steamers, because the horse- 
power required to propel them can be considerably 
reduced. In a modern battle-cruiser, for example, 
every ton saved on any particular item results in a 
saving of 3 tons or more in the total weight of the 
vessel. This saving of weight is also important in any 
structure which has to carry its own weight. 

‘** Experiments show that the strain in a welded 
joint is practically identical with that in the mild 
steel, up to the yield-point. A riveted joint up to 
its elastic slip value behaves in the same manner. 
This latter is approximately one-half the yield stress 
of the mild steel, and therefore the riveted joint after- 
wards slips by a greater amount than the steel strains 
under the same stress. A welded structure is there- 
fore more homogeneous than a riveted one. Further 
experience would appear to be necessary before 





Scoble conducted a research on repeated bending ' saying definitely that, in a combination of riveted 
tests of wire ropes for the Wire Ropes Research | and welded joints, the greater slip of the riveted 


Committee. 

Among other items of interest in the report we 
note that the Thomas Hawksley Gold Medal for 
1922 was awarded to Professor Coker and Mr. Chakko 
for their paper on “ Contact Pressures arid Stresses.”’ 
In the April and October examinations, 108 candi- 
dates passed the graduateship and 68 the associate 
membership examinations. In conjunction with 
the Board of Education a scheme was worked out for 
the award cf National Certificates and Diplomas to 
students attending part-time and full-time courses 
at approved technical schools and colleges. Over 
titty schools have already applied for the joint 
approval of the Institution, and the Board of Educa- 
tion. The Institution’s local branches in the 
Midlands, the North-Western district and Yorkshire 
continued to work very successfully during the 
year. The respective memberships now amount to 
557, 915 and 525. Towards the end of the year a 
fourth local branch, the South Wales, was formally 
established. The membersfip of this branch is now 
161. The question of the co-operation of engineering 
societies on lines somewhat similar to those found 
in America was considered during the year as an 


| joints after the stress exceeds its elastic slip value 
would throw all the stress on to the welded joints ; 
but in any case such a contingency should be avoided, 
because it would appear to be unwise to stress a 
riveted joint beyond its elastic slip value. 

‘* With regard to ultimate extensibility and contrac- 
tion of area of a butt-welded mild-steel piece, these are 
not as great as in a plain piece of mild steel. This 
would not appear to be a drawback, because the 
extensibility of the weld at its breaking point is 
about sixty times its extensibility at the yield-point, 
giving a good margin. If, in the future, steel is 
produced for structural work with higher mechanical 
qualities than the present mild steel, it follows from 
what has been said on riveted joints that riveting 
will not give the extra strength commensurate with 
the better steel, and welding appears to present the 
best and probably the only solution. Where electric 
welding is referred to in this paper, for strength parts, 
reliable arc welding is meant; spot or resistance 
welding is dangerous in structural work because an 


junction between the two surfaces, and the unwelded 
portions act as leading cracks, causing failure through 





outcome of the visit during the summer of the | 


Delegation of Engineers from America, The Insti | 
tution of Civil Engineers was approached in the 


the oxide line. 
** All that has been stated has been based on the 
assumption that the welding has been properly 


oxide. line must of necessity be produced at the | 


carried out. Good welding is essential and depends 
on the use of an efficient electrode and a capable and 
conscientious welder, The first of these conditions 
can easily be met by specification and test. Lloyd's 
Register, and it is believed the British Admiralty, 
have already framed tests which would satisfy them. 
Makers who specialise in the manufacture of electrode. 
could be depended on to provide suitable material. 
There is, perhaps, a tendency to-day to use what 
might be deseribed as ‘home-made’ and imitative 
electrodes, which are often quite unreliable; even 
bare-wire electrodes are sometimes suggested. An 
efficient electrode, amongst other things, shoul: 
clean the surface of the adjacent metal, prevent 
oxidisation of the deposited metal, and be easy to 
control. 

“The second condition introduces the question of 
the “‘ human element.”’ Without doubt the welder 
should have received specialised training, and shoul: 
prove themselves not only capable of doing satis 
factory work, but should be morally incapable of 
doing scamped work or covering up bad work. But 
even this matter should be looked at from a broad 
point of view. Such qualifications are not entirely 
confined to electric welding, although in this, a com 
paratively new process, it is only right that careful 
attention should be given to the matter. 

“ At the present time it is necessary to depend on 
the skill and integrity of workmen in almost ever) 
trade, as it is practically impossible to supervis: 
every part of a process or check every measurement, 
but naturally the most trustworthy men are place«| 
on the more important and higher technical work 
This would be the case with electric welding, where 
applied to structural work. Reference need only be 
made to the work of the forge-master in building up 
large forgings, and the smelter, the moulder, and 
founder, or the blacksmith on ordinary welding work, 
to appreciate how fully the individual worker must 
be trusted, This applies equally well to the accuracy 
associated with the arts of the pattern-maker, the 
joiner, and all the numerous precision workers in 
wood or metal. It will undoubtedly be the considered 
judgment of those with experience in electric welding 
that only the usual amount of supervision would be 
necessary to maintain in welding, as applied to 
structural work, the same character for high clas- 
and reliable work which has generally been associate« 
with the name of the British workman. [If an 
attempt is made to cheapen welding at the cost of 
efficiency, the future of the industry is imperilled and 
its development will be retarded for many years. 

“It is fully realised that all-welded structures will 
not come suddenly, and for this reason no attempt 
has been made here to produce, for example, a com- 
plete design of such an all-welded ship. Progress 
must be steady and, it is thought, along the lines 
indicated herein. It is now recognised by many 
practical shipbuilders that there are great possibilities 
in electric welding, and it is to such gentlemen 
that the author is indebted for some suggestions 
contained in this paper. At all events, it is hoped 
that this paper will direct attention to the matter 
which need by no means be confined to shipbuilding 
structures.” 

The President, Dr. Hele-Shaw, in opening the 
discussion, called attention to the recent performance 
of the all-welded ship Fullagar which, as stated by 
Mr. Wall in the main portion of his paper, after 
eighteen months’ service has proved highly satis- 
faetory as regards the welding. The vessel, according 
to the author, has carried several cargoes of steel 
plates and similar material and has encountered very 
heavy seas without showing any signs of failure in 
the welded joints. She received a minor indent on 
her side on one occasion without starting the welding, 
and was recently examined by Lloyds and found to 
be in good condition. No strains appeared at the 
break of the quarter deck, as usually happens with 
riveted vessels of her class. 

Professor E. G. Coker said that he was greatly 
interested in Dr. Hillhouse’s method of strengthening 
window and similar openings in ships’ sides by 
welding on disc-like doubling pieces at the corners. 
Two years ago, in a paper before the Institution of 
Naval Architects, he had recorded the results o 
optical stress determination experiments applied to 
a tension specimen pierced with a square hole. 
Since receiving Mr. Wall's paper a few days ago he 
had determined the stress distribution in a similarly 
pierced specimen subjected to pure bending. The 
investigation was not as yet complete, but some very 
interesting results had already been indicated. It 
was found, for instance, that no stress existed along 
either vertical edge of the hole, and that along the 
top and bottom edges the tension or compression was 
substantially constant in amount. These results 
were greatly different from those recorded for the 
pierced tension specimen, for in that case the sides of 
the hole parallel with the direction of pull were 
subjected to tensile stress of a varying amount, while 
along those sides at right angles to the pull the stress 
varied from tension at the outer ends to compression 
at the centre. 

Mr. 8. V. Goodall, R.C.N.C., agreed with Mr. Wall 
regarding the disadvantages of riveting. In warship 
construction it had two additional disadvantages. 
In such vessels-it was desirable to have a form of 
construction that would stand up to its work, but that 





would give way instantly when it failed and not hide 
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the fact that it had broken. Again, it was necessary | 
to have some means of connecting plates of consider- 
able thickness, and in that respect they had hoped 
in the cancelled warships to improve upon the use of 
rivets by adopting electric welding. In warship 
work, however, they had to provide against not only 
structural failures but for possible major rather than 
minor indentations. In that connection electric 
welding was found to be inferior to riveting. It 
might interest the meeting to know that in order to 
expedite the fitting out of H.M.S. Renown for the 
Prince of Wales, electric welding had been largely 
used in connection with the laying of the wooden 
deck boards. 

Mr. W. H. Thorpe urged the necessity for experience 
rather than theory in the matter of electric welding 
in constructional work. Dealing with the increase 
of stress at the corners of openings in the sides of 
ships—the point covered by Professor Coker in his 
remarks—he suggested that that increase was accom- 
panied by an increased resistance of the metal 
produced by the restriction placed on its flow by the 
formation of the corner. Tests showed, he said, that 
the ultimate tensile strength of an unpierced specimen 
might be, say, 27 tons per square inch, while if pierced 
it would be about 45 tons. 

Mr. R. Williamson asked the author if he had any 
information to give regarding the corrosive effect of 
sea water on electric welds. 

Mr. D. B. Morison agreed with Mr. Wall that the 
cost of electric welding was greater than that of 
riveting, but in that matter we were handicapped 
by the trades unions. A very trying time was still 
to be gone through by engineers, and it was certain 
that those engaged in any kind of structural work 
would hold their own only if they took full advantage 
of electric welding and all other scientific develop- 
ments. 

Mr. Wall in his reply said that Professor Coker’s 
first example met his case: the second did not. If 
the ship’s hull were regarded as a beam then the 
window openings were so high up on the side that the 
material in their neighbourhood was practically 
under pure tension. He agreed with Mr. Thorpe 
as to the necessity for following experience rather than 
theory, but he would point out that what he had said 
in the paper about the breaking of the material at 
the corners of holes was based, not on theory, but 
on experience. Replying to Mr. Williamson, he said 
that judging from laboratory experiments there was 
nothing to fear in the matter of the corrosion of 
electric welds, It was found that the difference of 
electromotive force between a hammered and an 
unhammered plate was greater than that between 
a weld and an unhammered plate. With such 
differences, modern opinion now associated the 
liability or otherwise of corrosion taking place. 


A Band-Saw Guide. 


A Foro of guide for wcodworking band saws which has 
been in use in America for some years, and which is now 
being manufactured in this country by A. Ransome and 
Co., Limited, of Newark-on-Trent, is illustrated by the 
accompanying engravings. 

The outstanding feature of the guide is the fact that 
while it keeps the cutting edge of the saw in a fixed position, 
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PIGS. 1 AND 2-SAW SWINGING GEAR AND THRUST DISC 


the back of the saw is free to swing into the line of the 
already made kerf, but has a natural tendency to come 
back to the normal position. When cutting round a 
sharp curve the saw must, of course, in any case be 
twisted, but with the usual fixed guide the whole of this 
twist must take place between the guides, while with the 
new device the twist is spread out over the whole distance 
between the saw pulleys, with the result that the saw is 
far less distressed m the process. 
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ig. 3. 


This result is obtained by mounting the actual 
for the saw on a pair of swinging links as shown in 


which is fixed to the usual post on the saw. On reference 
to Fig. 1, it will be seen that the result of the arrangement 
is that while the saw may be swung out of its normal | 
position, the cutting edge remains practically stationary. | 
At the same time the fact that the saw lies midway 
between the pivots of the two swinging arms naturally 


| 
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FIG. 3—BAND SAW GUIDE 


tends to bring the saw back into the normal position 
under the pressure of the cut. The same type of guide is | 
used both above and below the table of the sawing 
machine. 

A new form of ball-bearing disc, of which we give a | 
line drawing in Fig. 2, is embodied in the guide to take the 
backward thrust of the saw in cutting. The back of the | 
saw bears against the face A of a hard steel ring, as can | 
also be seen in the engraving Fig.3. This ringis mounted | 





FIG 4-BAND SAW GUIDE 


IN OPERATION 


on the outer ring of a double race ball bearing specially 
designed to take end thrust. The inner race of the bearing 
is formed on the end of a stalk which is clamped in the 
main casting of the guide and is bored out to form a grease 
chamber. The relative positions of the thrust ring and | 
the saw are such that the saw rubs right across the face 
of the ring as the latter rotates, and thus prevents any 
steps or grooves being worn in the ring. The edge of the | 
ring, however, wears very sharp as time goes on, and seeing | 
that it travels at a high rate of speed and so might give 
a careless operator a nasty cut, it is provided with a guard. | 


| 


These two links are pivoted to a horseshoe-shaped frame | 


| the city mains. 


| easily enter the interior of the case. 
| was placed at a point some distance from the gallery, 
| and connected to the first telephone through a metallic 


|p connected to the external circuit. 


| some 42 miles south-west of Rawalpindi. 
| factory 
|of petrol, kerosene and lubricants. 


| erude 


The ring has two wearing faces, so that it may be reversed 
when one face has worn down to the limit. 

Fig. 4 illustrates the advantage of the new guide when 
dealing with curved work, and clearly shows a good true 
cut on a board 10in. deep with a jin. wide saw working 
round a curve of 4in. radius. This view also shows how 
the twist of the saw is spread beyond the guide right up 
to the pulley. 


The Safety of Mine-type Telephones. 


A PRELIMINARY investigation has recently been made 
by the United States Bureau of Mines to determine whether 
or not the ordinary mine-type telephone is entirely safe 
in gaseous atmospheres. Two well-known makes of 
mine-type telephones were purchased for this investigation. 
It was considered to be not conceivable that the current 
necessary for talking over telephones could ignite gas. 


| However, the telephones are provided with magnetos, 


and it was believed that danger might result from the 
ringing of the magneto. Again, while the type of telephone 
employed had been designed to have a certain measure of 
dust and moisture tightness, it had evidently not been 
designed as an explosion-proof device, either with regard 
to cover joints and fastenings or strength of castings. 
It was assumed therefore that owing to the construction 
of the telephones the gas would penetrate into their in- 
terior, and the question was to ascertain whether or not 
the gas would be ignited from the operation of the magneto 

The telephone under investigation was placed in a large 
testing ~< rma of approximately 400 cubic feet capacity, 
which is used by the Bureau for investigation of all types 
of electrical equipment in gaseous atmospheres. The 


| gallery is so arranged that it can be filled with an explosive 


mixture of natural gas and air, the gas being taken from 
The inner and outer doors of one tele- 
phone instrument were left open so that the gas could 
The other telephone 


circuit. In series with this circuit was a non-inductive 


| resistance, equivalent to a double circuit of No. 18 A.W.G. 


copper wire, one mile in length. The telephone inside the 

ry was fitted with an attachment which permitted 
the ringer to be operated from outside the gallery. By 
another attachment, the receiver circuit could be opened 
or closed in like manner. The outside telephone could 
be operated in the usual way. 

Teste were made (a) by ringing the telephone inside the 
gallery when filled with gas, but not connected to tho 
external circuit; (+) by ringing the inside telephone 
when connected to the external circuit ; and (c) by ringing 
the outside telephone while the receiver circuit of the 
inside telephone was being opened and closed. 

Several series of trials were made with the telephone 
They resulted in 
two explosions, one at the first turn of the crank and one 
after about one minute. Several series of trials also 
were made with the telephone connected to the external 
cireuit while the ringer of the telephone under test was 
being operated. They resulted in one explosion. One 
ser es of trials was made by ringing the outside telephone 
while the receiver circuit of the inside telephone was being 
opened and closed. It resulted in an explosion. Two 
series of trials were made with the telephone not con- 
nected to the external circuit, and as a result. there were 
two explosions, one taking place at the first turn of the 
ringer. One series of trials was made with the telephone 
connected to: the external circuit. It resulted im an 
explosion after the third ring on the inside telephone. One 
series of trials was made by ringing the outside telephone 
while the receiver circuit of the inside telephone was being 
opened and closed, and it resulted in an explosion after 
one-half minute. 

The investigation has, therefore, indicated that the 
ordinary type of mine telephone as used in the United 
States is not safe in gaseous atmospheres, and the Bureau 
has decided that there is need of a specification which 
shall outline the requirements for telephones that may be 
called upon to operate in gaseous atmospheres. 


PETROLEUM OIL REFINERY IN THE PUNJAB 


On February 11th, Sir Edward Maclagan, the Governor 
of the Punjab, opened at Rawalpindi a petroleum oil 
refinery belonging to the Attock Oil Company. Mr. 
B. T. Petley, a member of the company’s home board, in 


| the course of his speech inviting the Governor to perform 


ning ceremony, said that the operations of the 
Company, which was formed in 1914, were at 


the o 
Attoc 


| first of a prospecting nature, and that they resulted in 


the same year in the discovery of an oilfield at Khaur, 
That territory, 
he said, had since been exhaustively tested and the com- 
sany now possessed twenty-three wells, varying in depth 
rom 250ft. to 2400ft., all of which were yielding a satis- 
production. The company ‘also had further 
wells nearing production. The refinery at Rawalpindi was 


| capable of dealing with 65,000 gallons of crude oil per 


day, and was equipped for producing the highest grades 
Tt also possesse | 
the necessary machinery for the manufacture and filling 
of the receptacles. The refinery was connected with 
the oilfield by a pipe-line 45 miles long and supplies of 
were now being steadily delivered. A_ siding 
connected with the railway main line afforded facilities 
for the transport and distribution of the refined products, 
which would shortly appear on the market. By March 
the process of refining and distribution would be in full 
operation. 


Tae annual show of the Royal Agricultural Society of 
England will be held at Cambridge from Tuesday, July 4th, 
to Saturday, July 8th, inclusive 
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Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
THE BUXTON BOILER EXPLOSION. 


Sre,— Being one of the many technically interested in this 
case, and not in the least wishing to criticise or challenge any 
item im the report you publish in the current issue of, (THE 
ENeiNEER, | would ruggest that one aspect of the matter 
has perhaps not received the attention it deserves. 

Inaction of the two safety valves appears to be blamed, and 
the reason for that sought in too little clearance of the valves 
within their seating bushes. Looking at the construction of 
these velve pairs as far as the small-scale drawing you reproduce 
permits, it will be granted that to enable one or both valves 
to rise, the spring-loaded lever holding them down must be 
absolutely free to respond. However free the valves may be 
in their seatings they cannot act if a simultaneous vertical 
movement or rocking movement of the holding-down lever is 
prevented, and in the latter case one valve would simply lock 
the other all the firmer, such action being mutual for the pair. 
The possibility of some obstruction producing absolute immo- 
bility and locking of the valve lever is, te my thinking, by no 
means a far-fetched idea, and perfect freed to mo t of 
the valve lever seems to me just as important as free movement 
of the valves themselves within their seating bushes. 

ALBERT ALFRED Buss. 





Manchester, February 20th. 


[Of course, sticking of the mechanism would have the same 
effect as sticking of the valves, but no evidence could be found 
that it had occurred.—Ep. Tue E.] 


Srr,—Your comments on the Buxton boiler have interested 
me quite as much as the report, especially the query as to the 


what is the general practice of English railways when making 
this test. 

Such instructions for the examination of boilers as these of 
the Great Northern Railway, which you publish, are probably 
issued on many railways, and they may well include special 
reference to clearance in the safety valve link, for in the case 
of the Ramsbottom safety valve, if this clearance is not suffi- 
cient, the valve may blow off at working pressure, but be pre- 
vented from opening fully. 


February 20th. Dist. Loco, 

















ability of a sticking valve to withstand an excess pr y 
and, as you remark, it is all a question of dimensions obtaining 
at the time. 

I beg to suggest that as a general rule it is not always realised 
how much deadweight is required to start a cylindrical— 
admittedly not a parallel case—body out of a hole. 

I remember some years ago having to withdraw a bush well 
under 2in. diameter from a hole in a sleeve, whose shape and 
the packing available precluded setting the work in a Greenerd 
arbor press, which stood on, and was bolted down to, one end of 
a heavy lathe bed, exactly under the queen post of a new wooden 
reof truss, carrying a good boarded slate roof and line shaft 








and pulleys. Being in a hurry, the job was packed up on the 
floor under the press, and the press was shored down from the | 
tie beam overhead. An attempt to start the bush lifted the | 
tie beam a good 2in., and the whole of that part of the truss, | 
including the press and one end of the lathe bed, and I very 
promptly desisted, leaving the bush unmoved. But the sur- | 
prising point was that on going about the job the right way, 
the bush eame out quite easily, and was considered too loose 
for replacement—yet it had stood many hundredweights of 
dead load unmoved. 

Now to get back to the safety valve. When a winged clack 
is machined, the wings generally get a little undercut as the! 
tool trues the seating of the clack, and when in place the top 
ends thus left om the wings are below the inside edge of the 
seating of the bush, and round the edge of the seat scale can 
form above the top ends of the wings. Subsequent re-turning 
of the clack increases the amount of bush length above the top 
corners of the wings. The force under the valve is applied by 
deg and i im the gentlest and most imperceptible 
manner. I can believe that if the valves were inclined to be 
tight they would withstand a great over pressure applied in 
this way. 

The report says : “ It is thought that the surging of the water 
in the boiler towards the fire-box when the engine started gave 
the slight additional load necessary to start the destruction.” 
Would it not rather come about by the return surge of the water 
away from the fire-box, giving the crown a chance to increase 
its evaporation due to the lessened depth of water over it ? 

London, 5.E. 4, February 21st. A. W. Reap. 








Sir,—I should like to know the object of the two bulges 
shown inside the columns of the London and North-Western 
Railway safety valve just below the valve seatings. If the 
drawing is correct, the front bulge is larger than the rear, one, 
and thé front valve could not project */,,in. through ‘the bush 
without jamming on this projection, if it happened to be turned 
in such @ position that one of the wings came in contact with it. 

C. F. Denpy MarsHant. 

Guildford, February 19th. 

[The bulge appears to be a strengthening ring. Mr. Dendy 
Marshall’s remark deserves serious consideration, but we 
suggest that if one of the valve wings touched the seat the 
valve would fail to seat properly. It is worth while observing 
Mr. Cranwell’s remark that the position of the valves in the 
seats was shown by indications of rubbing, so that apparently 
they had not turned round.—Ep. Tue E.]} 


Sm,—May I venture to suggest that this explosion was due 
to the presence of an explosive charge of some kind being 
vecidently present in the coal, and being inadvertently shovelled 
into the fire-box, and not in any way due to excessive pressure 
of steam or boiler failure ? I think the evidence given will 
support this theory. 

February 20th. 

|The evidence is opposed to this theory, for there can be no 
doubt that the crown of the fire-box blew downwards. The 
reporters make a point of dismissing the suggestion.—Ep. 
Tae E.]} 


Warwii. 


Sm,—In your edition of February 17th I see that the prae- 
tice at Crewe when bydraulically testing an old boiler after 
repairs was “just to give it its working pressure in steam,” 
and in Major Hall’s report on the Buxton explosion he states 
that the London and North-Western Railway has decided to 
test up to one and a-quarter times the working pressure in 
future. On the railways on which I have worked, I believe it 
is still the practice to test hydraulically up to one and a-half 











times the working pressure, and it would be interesting to know 





pr » every 

vacuum as possible. Now, in @ gas system there is no prospect 
of such a rapid ofJatent heat, and so we must con- 
centrate, not so much gm the maintenance of a high vacuum, 
although that is of great importance within a limit, but on the 


cooling of the low-pressure exhaust gases. “ i 
as a distinet adjunct of @ gas cycle is therefore necessary. By 
* refrigeration ”* is a depression of the final gas tempera - 
ture below that of the natural surrounding cooling mediwn. 
Roughly speaking, a depression of 10 deg. Fah. will give an 
increase in overall cent., or an expenditure of 
| per cent. of the Net Work.of the turbine leads to an enhance. | 
ment of power of about:5 per cent. The refrigeration work can | 
easily be obtaitied from the regenerated heat. There is, of | 
course, a lower limit beyond which this principle cannot be | 
carried. The final temperature of the exhaust gases can thereby 
be controlled, and they may be released to the atmosphere with | 
an entropy value equal to their initial value. There are other | 
advantages of refrigeration that make it worth deep con- | 
The figure of heat. transference per square foot per hour 
given by Mr. Davey «ppears to be rather pessimistic. In modern 
condensing systems in which heat is transferred largely by 
convection, as apart from radiation, the figure becomes 14,500 
thermal units per heur, The steam speed on entry to the 
condenser is about 460ft. a second, while the cooling water speed 
is of the order 7.5ft. a second. Steam and water maximum 
temperature difference about 26 deg. Cent. For boilers where 
radiated heat plays a much more important réle, a good figure 
—Kastner boiler—given in your issue of January 13th last is 
6800 thermal units per hour, but in locomotive boiler trials a 
figure of 11,000 thermal units per hour has been reached. In 
this locometive boiler trial, one-half of the fire tubes were 


plugged up, and the tdtal evaporation remained practically — 


constant. So that by doubling the velocity of the flue gases, 
double the rate of / was obtained. All known 
data goes to show 





leads to better ‘There is possibly a 
tionship that leads to 
fixed i T think e 
may safely assume a that by Mr 
Davey. It is also t itted by Holzwarth that increased 
heat transference can be obtainedyover current boiler 

This assumption will give a Jengtheof regenerator tube y 


not more than 8ft. at the wutside, and possibly less. I have 
gone into this point rather fully, as it is an important one in 


sub-atmospheric working.» 

The investigation of friction of Mr. Forbes given 
in his letter of the 10th is most interesting, showing as it 
does that an enhanced at low demsities should not 
i icti lqsses as is always feared. There is room 
for much work on frietion at low densities and 
high velocities that will be of the utmost value in future. 

Hewry A. Hersurn, B.Sc. (Eng.), Lond. 

Birmingham, February 2\st. 


; ————— 5 a. 
HOT AIR FOR COMBUSTION 


, ~ ” is #4, & ‘ ¢ 
Sm,—I have read with interest Mr. a » E. Tansley’s 
letter in your current issue, and can ; he had read 
the article im your not accus: 


all advocates of air heating of taking such a 
comparing the economiser and air : 


scheme 
demands careful , and the of steam- 
anal pide 3 ra a os parses 


the dimensions of the recuperative apparatus, whether economiser 
or air heater. 

My letter in your issue of January 27th dealt fully with some 
of the technical points raised by Mr Tansley. The reason for 
a lower boiler exit gas temperature with air heating is not 
difficult to see. Mr. Tansley states the opposite effect. This 
has bearing on his point (3) in ‘which he overlooks an important 
factor, leading to a false deduction. The boiler efficiency in 
the case quoted would be increased with heated air. The gain 
is not represented simply by the British thermal unit returned 
with the air. Further, thermal efficiency figures are not suffi- 
cient without some indication of capital cost, and I think even 
Mr. Tansley will admit that for equal capital expenditure 
more heat units can be transferred to air than to feed water. 
In other respects, I think his remarks under this heading are 
fair criticism when applied to high-duty water-tube boilers 

One can well appreciate Mr. Tansley’s feelings re the econo- 


. | owners of articles which they think mi 


miser, which has truly justified its existenee and development, 
as much 8s any item in steam-raising plant. I refer to the classic 
apparatus invented by Green, and which most steam plant 
engineers will learn with pleasure can be installed with safety 
in the modern central station, in spite of the high pressures in 
vogue. An economiser specialist—Mr. D. Rushworth—tecent|y 
explained at a meeting of engineers what was being done in this 
direction, and more might be heard of it with advantage. The 
absence of scraper gear might also be turned to account, to the 
extent of 2 per cent. economy. 

Personally, 1 agree with Mr. Tansley that in the modern 
central station there is room for both economiser and air heater, 
and frequently advocate this on the grounds of both efficiency 
and capital cost. 

Re the other remarks of your correspondent, I fear he ha: 
adopted the methods which he set out to criticise. He refer 
to the short: life of air heaters and w rejected installations 
Cases are not unknown of economisers having a life only halt 
that of certain air heaters, but if one,got all the facts they could 
trace it to the abuse of the ecoriomiser. Such extreme and bali 
statements are never convincing, and as regards rejected ai: 
heater installations, many of us remember superheaters being 
rejected, but that did not prove superheating was wrong, 11 
showed that we had yet something to learn about lubrication, 
stuffing-boxes and joints. We continued our studies. The same 
applies to air heating, and it is no information to hear that 
So-and-so used it umpteen years ego, and failed, If any par 
ticular fire-grate or automatic stoker is not equal to the strain, 
then the makers concerned had better get a move on, or get left ; 
as the client will employ others with a definite guarantee attached 

—and there are many available. 
8, Urrine, M.1T. Mech. F., A.M.LELE. 

London, 8:.W. 1, February 21st. 


POWER ECONOMY. 


Sm,—In the Leader of your February 10th issue you state 
that on the basis of the large power station generating a unit 
of electricity on 2.71 }b. and for the sinaller stations 6.42 /b. 
(average figures) that the justification for the big station is 
made manifest. This does not agree with your statement a 
few lines further on, when it is pointed out that the best out 
of 463 stations is a small one, which by the use of producer 
plants and gas engines generates electricity with 1.7 Ib. anthra- 
cite per unit, and even based on the thermal! efficiency cannot 
be beaten by the large power station in Durham. This shows 
the advantages of gas engines to a most striking degree. 

That this result can be obtained from a small! station again 
raises the question of the advantages of the large power stations 
with the cost of expensive cables to districts some distance 
away. It is said that it is due to the cost of cables, &c., that 
the charge for electricity for lighting in Manchester, with it» 
large power stations and modern plant, is 7jd. per unit. It 
would be interesting to see eapita] cost per kilowatt shown on 
the large steam power stations to obtain these results. 

With regard to reliability, breakdowns oceur on large and 
smal! units, either steam or gas, but for a smaller station the 
district affected is not so large. 
| “And now what of the future?" We need not look so far 
| ahead to consider a new souree of energy, and thus obstruct the 
view of energy immediately at hand. There are in this country 
| about 300 blast-furmaces, from which about 1,000,000 brake 
horse-power should be available, and of which only a few per 
| cent. is now used. Up to the present time, this gas has mostly 
| been used in a very inefficient way or blown to waste. At the 
| present time, when so many blast-furnaces are out of opera- 
| tion, 1 believe thespreqyld be used a4 ordiméry ptoducers (coke- 
fired), and even then show a great saving over many of the large 

power stations. 
| J. Jones 
| Dukinfield, Febrnary 16th. 


| 





Founpry Exxisirion.—tIn connection with the Foundry Ex 
hibition to be held in Bingley Hall, Birmingham next June, the 
| Institution of British Foundrymen is arranging a section of 
historical foundry exhibits to include exaniples of cast iron work 
or non-ferrous castings, and anything which will be of his- 
torical or educational interest such as prints, models, &c. The ex- 
hibition will be the first ever held in this country, and it is hoped 
to make the historical section as large as possible, so that it 
ean be a thorough educational exhibit. The Institution invites 
t be of interest to lend 
| them for the p of the exhibition. The exhibits, it 
| explains, would be fully insured against loss or fire, &c., every 
| possible care taken of them, and they would be carefully packed 
| and returned carri paid, The address of the secretary is 
Central House, 75, New-street, Birmingham. 

Motor Fire Escare ror PortsmduTu.—Portsmouth has 
just received delivery of & motor driven turntable fire ladder, 
which has been supplied by Merryweather and Sons, Limited, of 
London. The app c is @ total height of 85ft., 
and a special feature of it is that the ge@r for raising the ladders 
to the ight position and extending them telescopically is 
operated by the»65:horse-power petrol motor which propels the 
vehicle along the road. After the ladder operating mechanism 
is put into gear with the motor, one man, by the manipulation 
of a pair of levers, has entiré~ control of the movement 
of the ladders, either in an upward or downward direction. 
Moreover, the operations of raising and extending can be carried 
out simul In addition to life-saving work, the ladder 
may also be as a water une for Seeing jets into _ 
upper floors of buildi without being dependent on any other 
Teectare for support. * The new machine travelled down from 
London to Portsmouth by road. Similar Indders have recently 
been put into service at Bristol, Norwich, Edinburgh and 
Durban (Natal.) 

ParaDE or ComMERCIAL Motor VgHIOLES.—The sixteenth 
annual parade of commercial motor vehicles, ised by the 
Commercial Motor Users’ Association (Inc,} the object of 
encouraging drivers to take a personal interest in the driving 
and the condition. of their vehicles, and to run them without 
accident, will take place in London on Saturday, March 25th, 
1922, under the patronage of his Majesty the King. The silver 
challenge cup, which was presented in 1910 to the Association 








awarded to the owner whose “team,” in the opinion of the 
Judges’ Committee, is in the best condition, having regard to the 
class of work upon which the units are employed, the ages of the 
machines, and the total distance run by them. The driver of 
each vehicle in the winning team will be given a cash award and 
a silver medal as a souvenir of the event. The drivers of each 
vehicle in the ‘‘ runners up ’’ and third, fourth, fifth, sixth, and 
seventh teams will also receive cash awards, and drivers of 
each vehicle in the eighth, ninth, tenth, eleventh, and twelfth 
teams will be “highly commended.” Full particulars of the 
ade may be obtained on application to Mr. F. G. Bristow, 
.C.1L8., general secretary, the Commercial Motor Users’ Asso- 





ciation (Inc.), 50, Pall Mall, London, 8.W. 1. : 


by the proprietors of the Commercial Motor, will again be- 
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Rotary Converters and Railway 
Electrification.” 


Tue successful electrification of railways depends 


to.@ lenge extent on the supply of power at low cost, 
thus ng it essential for the power to be generated 
in stations having a high load factor. It follows that 
it will be advantageous in this country for the frequency 
of the supply to railways to conform to the standard 
frequency of 50 periods per second, except when the 
railway will pass through districts in which the frequency 
has been decided by the large develo ts that took 
place prior to the standardisation a frequency of 
50, in which case it would be edvantageoes for the railway 
supply to conform to the frequency of the district. Con- 
verting apparatus will therefore be required to operate 
from generating stations supplying power at frequencies 
of 25, 40 and 50 periods per second, and iat probably 
deliver power to the trains at a direct-current pressure 
of 1500 volts. Abroad, requirements may demand an 
operating pressure of 3000 volts (direct current). 
Converting apparatus for railway sub-stations, in 
addition to being- economical in first cost, maintenance 
and floor space, should preferably possess the following 
characteristics :—— 
It should be highly efficient. 
It should be capable of carrying large overloads, 
more especially if situated in outlying sub-stations. 
It must be reliable and not likely to be put out of 
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commission by ordinary overloads and short circuits 

incidental to railway working. 

The direct-current voltage should be as free as possible 
from ripples and undulations, so as to avoid interference 
with telephone and other communication circuits. 

The power factor should be high, preferably unity 
or leading at loads above three-quarter load, so that the 
voltage at the sub-station and surrounding district will 
be maintained at as constant a value as possible. 

The direct-current voltage should be maintained at a 
reasonabiy constant value up to heavy overloads. 

It should ‘be capable of being built for operation on 
systems of 25 to 50 periods ‘per second, whether from 
local supplies of 6000 to 10,000 volts or from extra-high- 
tension feeders at still higher voltages, with practically 
equal efficiency. 

It should be suitable for the application of automatic 
control. 

It should be simple to operate atid capable of being 
started up and connected to the direct-current bars in a 
short time. 

The rotary converter has become the recognised con- 
version unit on 600-volt railway systems operating 
from 25, 33 and 40-period systems, and this paper was 
written with the object of showing how far the modern 
rotary converter earns, developed for the more exacting 

uirements of 1500-volt direct current is capable of 
fulfilling these conditions of service even when operating 
from 50-period systems. 


Tae Errecr oF FREQUENCY AND DIRECT-CURRENT 
VoutTace on GeneRrat Desicy. 


There is a practical limit to the average voltage that 
can exist between adjacent commutator mts, so 
that'the number of segments between the positive and 
negative brush arms will increase with the direct-current 
voltage to be generated. If we assume a minimum 
width of commutator bar and mica, the distance between 
brush-arm centres will increase with the voltage. A 
commutator bar moves from one row of brushes to the 
next row of like polarity, i.c., two complete pole pitches, 
in oné period, so that for a given distance between brush 
centres ‘the peripheral speed of the commutator will 
increase proportionately to the number of periods. Thus 
the distance between brush-arm centres and, therefore, 
the peripheral speed of the commutator, will increase 
with the direct-current voltage, and, further, the peri- 
pheral speed of the commutator will increase with the 
number of periods. 

The maximum direct-current voltage that can be con- 
veniently generated in a rotary converter with a single 
commutator is approximately :—3500 volts for 15 periods 
per second ; 2000 volts for 25 periods per second ; 1500 
volts for 33 periods per second ; 1300 volts for 40 periods 
per second ; 1000 volts for 50 periods per second. 

So that, while on 25 periods the generation of 1500-volt 
direct current has been accomplished in single-armature 
converting units, and such practice can be extended 
up to approximately 33 periods, above this frequency 
it is necessary to connect two 750-volt rotary converters 











* Abstract of a read before the Institution of Electrical 


in series, or one single-unit motor converter could be 
used for such duty, as in that case the frequency to be 
taken in the above formula is that of the armature of 
the motor converter and not that of the supply. In the 
case of series connection of ro converters, the capacity 
of each machine will be half that of the complete unit, 
and the machine will be supplied from a separate winding 
on the secondary of the transformer—see Fig. 1. Pro- 
viding the eomplete unit is of about 1200 kilowatts 
capacity and above, there is little to be said against 
series working, but below this capacity the individual 
machines become too small for the satisiactory generation 
of 1500-volt direct current. The series connection increases 
the floor space required per kilowatt, and this may be a 
limiting condition in some cases, but in other cases it may 
be advantageous on account of the reduced weights of each 


The generation of 3000-volt direct current will generally 
be associated with a supply frequency of 50, and probably 
with relatively long alternating-current transmission. 
For such duty the synchronous motor generator set 
is the most serviceable unit. The voltage of 3000 could 
be generated on one commutator, providing the fre- 
quency of the generator were kept down to about 15, 
but this would lead to a costly unit. It will be found 
more economical to generate such a pressure by connecting 
two 1500-volt generators in series, each generator operating 
at about 25 periods per second. 


Tue Errect or 1500-vorr Dinecr CURRENT ON THE 
Dera Desian or CONVERTERS. 


The general proportions of both 25 and 50- 
converters will not be seriously changed wit 
increased voltages ; 

A larger number of conductors of smaller section will 
have to be accommodated on the armature ; 

Increased space will be required for insulation ; 

Creepage distances will be increased ; and 

The peripheral speed of the commutator will be 
higher. 

These modifications will no doubt lead to slightly 
larger dimensions for the same rating and speed as com- 
pared with, say, 600-volt machines, but the general 
operating characteristics, such as commutation, efficiency 
and power factor, will remain unchanged. A limiting 
condition, however, in railway working is that of short 
circuit, and, no doubt, precautions will have to be taken 
in the design of apparatus for the higher direct-current 
voltages if perfectly satisfactory operation is to be main- 
tained. The liability to flash over is to some extent con- 
trolled by the detailed design of the machine, but even 
when the most conservative figures for design are used, 

high- voltage machines will flash over when subjected to 
short circuits, if protected by the ordinary type of switch- 

gear. 

Owing to the energy of reversal in the short-circuited 
coils becoming,too large, the saturation of the commu- 

tating flux path, and the high current density under the 
brushes, if the load on a converter is increased beyond 
a certain limit, serious sparking results. Also, if 

loads be very suddenly applied, the normal balance 
between alternating-current and direct-current armature 
reaction is upset and this tends to produce sparking. 

Under partial or complete short circuits the machine 
has momentarily to withstand currents beyond the 
commutating limit, and the armature reactions are 
seriously unbalanced. This results in an are being drawn 
between the commutator segments and the brush tips 

and adjacent metal parts. While ‘the short circuit 

remains on the machine the terminal voltage is very low, 

but quantities of highly conducting vapours are produced. 

As soon as a circuit breaker disconnects the external short 

circuit and allows the voltage around the commutator to 

increase, an arc strikes through this conducting vapour 

and forms a local short circuit around the commutator. 

This short circuit again reduces the voltage and the arc is 

quenched. The voltage again increases, and, if sufficient 

conducting vapour be still present, the arc will again 

strike. 

This successive striking of the arc may continue, 

especially on high-voltage direct-current machines, until 

the alternating-current side is tripped out and the speed 

and field have been reduced by successive flashes. The 


riod 
the 


might be severe, and, consequently, the machines were 
built with a completely insulating and f screen 
between the commutator and the rest of machine, 
so that, in the event of flash-over, the arc would not 
penetrate into the more delicate parts of the machine. 
Good clearance was provided between the positive and 
negative brush arms, and the operating details of the 
brush gear were well protected. 

When originally installed, the alternating side of the 
machines was protected by @ time-limit device with a view 
to clearing all short circuits on the direct-current side. In 
practice it was found that these machines would take 
partial short circuits up to about five times full load without 
flashing over, but above that point flashing over would 
result, and on severe short circuits after the direct-current 
side had cleated, the machines would sometimes flash 
over again until the alternating-current side cleared. Under 
such conditions the commutator was blackened and 
required attention. It was found advisable to reduce the 
severity of the flash by the use of instantaneous trips on 
the alternating-current side of the machine. Later, an 
0} unity was ted for installing a larger set, 
viz., @ 1200-kilowatt unit (two 600-kilowatt machines 
in series), and various novel f t d d with 

the 





protecting. 
practically the same as that of the armature, the armature 
bars being sweated directly into the commutator. With 
this construction it is impossible for the conducting vapour 
produced under short circuit to penetrate inside the 
armature and cause subsidiary short circuits. The arma- 
ture was provided with a propeller fan just at the back of 
the commutator, so arranged that it directed a strong blast 
of air axially over the commutator surface. The direct- 
current brush was letel 1 inside cast 
metal brush , which are Practically immune from 
damage due to flash-over. Fig. 2 is a sectional view of one 
of these machines. 

The following advantages of this construction have been 
proved :— 

The conducting vapour produced under short circuit 
is rapidly swept away by the blast of air, thus reducing 
the chance of flash-over when the direct-current voltage 
is restored on the opening of the direct-current circuit 
or r. 

In the case of flash-over the resulting damage is 
almost negligible. 

The arc has not been known to re-strike. 

The conducting vapours are blown away from the 
important parts of the machine so that subsidiary short 
circuits are not produced. 

The short circuit is cleared so quickly that in most 
cases it is cleared by the direct-current circuit breaker, 
and the machine is left running on the alternating- 
current side. 

The following features were also incorporated in the 
design of these machines :— 

The distance hetween the centre line of the armature 
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striking of the arc through conducting vapour produced | 
under short circuit is generally referred to as ‘‘ flash-over,”” 
and results in damage to the commutator surface and 
brush gear. The explosive nature of the flash is also likely | 
to force the copper vapour inside the armature and 
between the field spools, thus causing subsidiary earths 
and short circuits which soone: or later result in break- | 
down. Such operation is likely to prove a serious limit | 
to the generation of high-voltage direct current with 
the ordinary type of apparatus. 

It would seem necessary either to modify the normal | 
design so as to make machines more self-protecting, or to | 
provide additional apparatus for the purpose of protecting 
the machine. No doubt both methods can be utilised with 

advantage. Manufacturers who have had experience with 

the design and operation of high-voltage direct-current | 
machines have approached this matter in various ways, 

and I pro to outline the process of development 

followed by the firm with which I am connected. Three 

800-kilowatt 1500-volt rotary-converter equipments were 

originally supplied to the North-Eastern Railway for | 
operation on the Shildon-Newport electrification, from the | 
loval supply system at 40 periods. Each unit consisted 

of two 400-kilowatt 750-volt rotary converters connected 

in series. It was recognised that the short circuit con- 
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ditions, especially in the early days of the electrification, 
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FIG. 2-SECTION THROUGH COMMUTATOR OF 600-K.W. ROTARY CONVERTER 


and the base plate was made as large as possible, so 
as to give a large clearance between the brush arm and 
the base plate and provide for air space all around the 
commutator. 

The distance between the commutator and the 
eee pedestal was made large, and the pedestal and 

base plate were shielded with insulation, to prevent the 
are striking to earth. 

No part of the yoke for the brush brackets projects 
over the commutator, and this yoke is se d from 
the commutator and brush brackets by a thick layer of 
insulating, material. 

The commutator segments are provided with arcing 

tips to prevent the deterioration which takes place at 
the ends of the commutator bars during flash-over. 
When on test at the works this machine was coupled 
to a large turbo-alternator, and loaded up to full load 
on a water box. It was found possible to “ dead short 
cireuit " this machine, clear the short circuit on an ordinary 
circuit breaker, and leave the machine running on full load. 
Immediately after several short circuits the machine would 
carry three times full load with good commutation. 
We have recently experimented with a construction 
for magnetically driving the arc from the commutator 


| surface. This scheme was applied to a 750-kilowatt 


1500-volt compensated generator, When protected with an 





ordinary type of circuit breaker, it was found possible | 
to short circuit this generator completely when cp and where it is n 


excited on the shunt winding, with or without the com- 
pound winding, without the slightest damage to the 
machine. 

This construction has not yet been tried out in practice 
on a rotary converter, but it will no doubt be effective in 
reducing the damage to the surface of the commutator 
and brush gear. All the above developments have been 
in the direction of making the machine itself more robust 
and self-protecting. The high-speed circuit breaker is a 
development in external apparatus to protect the machine. 


The successful operation depends on limiting the period 


of short circuit and derangement of commutating condi- | 
tions to such a small fraction of a second that very little | 


conducting vapour is produced around the commutator, 
and there is little danger of the are striking when the 
pressure is restored by the disconnection of the short 
cireuit. It would appear sound practice to construct all 
high-voltage machines so that they are as self-protecting 
as possible, and, if the short circuit conditions are severe, 
the machine should be further protected by a hi h-speed 
cireuit breaker. Successful operation on 1500-volt direct 
eurrent has been accomplished with 40-period rotary con- 
verters protected by ordinary circuit breakers, and there 
is every reason to believe that ample margin exists for 
50-period working, especially if the protective value of 
the high-speed eircuit breaker is taken in account. 


Hrrrcr oF 1500-vorr Direct CuRRENT AND FREQUENCY 
on GENERAL PERFORMANCE. 


Fig. 3 ilbustrates the performance that can be obtained 
from a 1500-kilowatt 1500-volt unit operating on either 
25 or 50 periods. In the case of a 50-period supply the unit 
would consist of two 750-kilowatt rotary converters in 
series. The regulation, power factor and efficiency curves 
are based on a conservatively rated wnit capable of 
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carrying :—Full load continuously with less than 40 deg. 
Cent. rise ; 25 per cent. overload for two hours; 50 per 
cent. overload for fifteen minutes ; 100 per cent. overload 
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stant and the high-tension power factor as high as possible, 
to reduce the moment derange- 
ment of commutating conditions due to sudden loads, it is 


preferable to install machines compounded to give the | 
| Same voltage at no load and 50 per cent. overload, with a | 


range of voltage from no load to 50 per cent. overload by 

| shunt control not exceeding + or — 2} per cent. Under 
such conditions the reactance can be kept relatively low. 
Machines designed on these lines would have characteristics 

| up to three times full load, as shown in Fig. 3. 

| Other sections of the paper are devoted to telephone 

| interference, the wave shape of the primary current, and 

automatic sub-stations. 


| 
| = 


IMPROVEMENTS IN LOWESTOFT INNER 
HARBOUR. 


During last year about 600ft. of an old timber quay 
face at Lowestoft was replaced by the Great Eastern 
Railway Company by a piled and decked reinforced 
concrete structure. The work was complicated by the 
existence of older close-piled timber walls with iron tie 
rods and anchor piles buried in unrecorded positions be- 
hind the replaced quay face. At one section a gap existed 
in the quay where at some time a slipway had been made. 

e@ presence of concealed timber and old iron obstructions 
caused great inconvenience and difficulty in driving the 
new piles in correct positions as the new quay face is 
behind that of the cld quay. 

The new quay has a face wall 2ft. 6in. high from rail 
level of the sidings down to the top of the front deck 
carrying the front siding. This deck is 5in. thick, 10ft. 
clear span, and is provided with transferse ribs built 
| into a longitudinal front girder under the front wall and 
| into a longitudinal back walling. The front girder is 
| carried by I4in. square piles 40ft. long at LOft. centres. 


| The back walling is incorporated with a vertical screen 





| wall 4in. thick, about 6ft. high, strengthened by vertical | 


| Tibs built into a longitudinaly capping beam. The latter 


| supports a “‘ back” lower deck, 5in. thick, 14ft. wide at | 


some 9ft. below the quay level, and is provided to stabilise 
the structure. The capping beam also unites the heads of 
a continuous line of 14in. thick sheet piles each 34ft. long. 
The back deck is carried at the other side by vertical and 
raking. 12in. square anchor piles, 30ft. and 20ft. long 
respectively, set in pairs at 10ft. centres. The anchor 
piles are united to the capping beam and screen wall by 
a deep triangular diaphragm into which the longitudian! 
| ribs of the lower deck are built. Transverse diagonal 
braces extend from the back of the top deck to the front 
| piles and horizontal braces from the latter run to the 


| capping beam, whilst a continuous horizontal longitudinal | 


| lower beam unites the front piles at about half tide level. 


| The total length of quay face now being reconstructed | 
} amounts to 1680ft., and as the site is used for coaling and | 


| reconditioning fishing vessels the work has to proceed in 


| sections to avoid undue interferences with this traffic. | 


| The new wall is carried down to such a depth as will allow 
| of the harbour being dredged down to a level 10ft. below 

| the present bed, so that the driving of the piles has entailed 
| the penetration of some 10ft. of filling and 22ft. of close 
|; sand. Water jets have heen used to shorten the time of 
| driving, but the presence of the obstructions mentioned 
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THE MIDLANDS AND STAFFORDSHIRE, 
(From our own Correspondent.) 


Improved Engineering Situation. 


A BRIGHTER view prevails in iron and stee! 
| Circles here, and a representative authority in intimate 
| touch with industrial affairs throughout the Midlands 
this week remarked that he believed there was more 
| ground for optimism than for some time past. Con 
| structional engineers particularly are more sanguine, for, 
| following upon the pleasant announcement, as recorde:| 
| by me last week, of the levelling up of steel prices comes 
| the news of the restoration of uniform selling prices fi 
| constructional steel throughout the kingdom. That is oa 
| matter of considerable importance to this district, for 
local engineers have found themselves at a great disad 
vantage owing to the fact that centres like London and 
Bristol have been what are known as “ free” areas, steel 
makes being at liberty to undercut prices in those districts 
The position was decidedly anomalous; since, in spite of 
the more costly carriage, local engineers have been charged 
by Midland steel works as much as £1 per ton in excess of 
| the quotations obtainable by competitors in London. Th: 
| fixing of a general price for angles at £10 and joists at 
£10 10s. delivered adjusts the matter to the satisfactio: 
of all concerned. The Scotch steelmakers, who ar 
included in this arrangement, are not expected, on account 
of the high railway charges, to do much business in thi 
district. 


Low Steel Prices. 


The volume of business im the steel market is 
very restricted, but as regards steel sections and plates 
the reunion of Scotch and English steelmasters hax 
removed one of the most threatening elements in the out 
look, prices being uniformly quoted on the old basis by 
| associated makers. Nevertheless, cutting is still going on 
| amongst those who do not own allegiance to the organisa 

tion. Steel prices generally are low, lower than those oi 
| Belgian shippers, who are now doing practically nothing 
in this district. An export sale of small bars was recently 
negotiated at £9 5s. f.o.b., an exceptional case probably, 
but an indication of the trend of the market. For the home 
trade, quotations vary from £9 10s. to £9 15s., compared 
with the Belgian quotation of a little over £10 delivered 
in this district. Apart from the question of price, English 
manufacturers get the preference by virtue of their ability 
to give prompt delivery. The struggle for business now, 
therefore, rests between the home producers. An inquiry, 
somewhat in the nature of a surprise, has come from 
America, for small hoops for the baling of cotton, bars 
| for the reinforcing cf concrete, &c. Large quantities of th« 
first-named material were formerly exported from this 
district, but this was before the McKinley tariff. This 
business, however, in the event of its being placed, is not 
expected to come to the Midlands, but to go to firms on 
| the coast, who escape the heavy railway charges. Stee! 
strip is being sold in the neighbourhood of £10 5s., and is 


| more in demand than the more costly iren product. Billets 


above has precluded a full use of this method of working. | rule at about £7 10s., with an occasional order at from 
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Avucus?’s Murriz Fursaces, Limited, Halifax.—Wall 


for three minutes; 200 per cent. overload for twenty | calendar with monthly tear-off sheets. The dates on this calendar 


seconds. 

The 25-period equipment bas an advantage in efficiency 
on the lower loads; but not such as to-warrant the installa- 
tion of 25-period equipment if a material gain ‘iti genera- 
tion can be obtained by the use of 50 periods. 


Power Facror. 


Large peak loads will be carried in railway sub-stations, | 


and in order that the high-tension voltage at the sub- 
stations and surrounding district will not be affected, the 
power factor of the converting apparatus should be as high 
as possible up to the maximum overload. Apart from the 
economy of transmission at high power factor, the installa- 
tion of apparatus taking lagying current at full load and 
overloads will increase the regulation difficulties on power 
systems, and may result in increased expenditure on equip- | 
ment for maintaining the high-tension voltage: -Provided 
the reactance between the high-tension line and the slip 
rings of the rotary converter is not made too large (this 
matter is further discussed under the heading of “Voltage 
Variation”), the power factor of rotary converter equip- | 
ments on the high-tension side‘can be maintained at, unity | 
power factor, even up to three times full load, without | 
appreciable loss in efficiency. 


Vourace VARIATION. 

The ratio between the slip ring and direct-current | 
voltages on a rotary converter is practically fixed and can 
he varied only within very small limits by variation of the 


are in distinctive figures, and a view of work carried out by | diately set right. 
} plain for all interested. 


the firm or one of its manufactures appears on each page. 


THos. Fintan anv Sons, Limited, Sheffield.—Blotting sheets | 


with 1922 in very prominent figures, so that no mistake may | 


oceur in the date. 


Tue Wetin Davrr and ENGinerrtinG Company, Limited, | 


5, Lloyd’s-avenue, E.C. 3.—Refills for the desk calendar. 


| 2s. 6d. to 5s. less. Some sales have been made to Stafford 

| shire re-rollers at £7 5s. A clerical error crept into my stee! 
| trade remarks last week, which it is well to correet.. 1 was 
| made to speak of sheets and sections with reference to the 


advance in West of Seotland prices, My report should 
have read, of course, plates and sections. The error will 
have been detected by the bulk of my readers and imme 
But I think it best to make the matter 


Staffordshire Bar Iron Trade. 


Business remains much about the same as it was 
last week in the Staffordshire bar iron trade. There is 


Many illustrations are given of vessels to which these davits | perhaps a slight improvement in inquiry, and the reduction 


have been supplied. 


A New O1 Can.—We have received from Joseph Kaye and 
Sons, Limited, of Lock Works, Leeds, a sample of a new type 
of oil can which they are bringing out for use on motor cycles 
and similar services. . It has a reservoir of heavily tinned steel 

late, 2$in. diameter by jin. thick, made in two pieces, with a | 
joint of. the serrated type typical of the Kaye oil cans. The | 
spout is a good heavy piece of brass tube, which appears to be | 
solid drawn. The whole can is, in fact, substantially made, yet | 
not expensive. 


Tre Wacons.—Ruston and Hornsby, Limited, of Lincoln, 
send us a. leafiet illustrating a very substantial form of side- 
tipping wagon which they are making for use in connection | 
with excavating schemes. It is of standard railway gauge, | 
and tips on one side only. The fraraing is of hardwood timber, 
strengthened with steel sections, and its capacity is 4} cubic | 
yards. The tipping gear comprises three curved r , work- 
ing on three flat-bottomed rails. The body is so balanced that 
it tips the load i diately the catches are released, but it 
can be brought back to the loading position by one man. 

A New Hacxsaw.—A novel t of hacksaw blade is beitig | 





| prices has given any imipetus to business. In the common 


|in the price of steel billets has enabled re-rolling to be 


carried on at some of the ironworks on a small scale. 
There is little indication that the reduction in marked bar 


bar branch ideas as to prices vary a good deal, for makers 
appear to be having a free hand. Some well-known manu- 
facturers are still insisting on £12 10s., but merchants 
have no doubt of their ability to buy at £11 15s., and 
claim to have bought at even lower prices. The recognised 
Lancashire figure is £12 for Crown bars, and makers there 
are stated to be prepared to accept considerably lower 
than this for nut and bolt and fencing material. It is held 
that values have declired for this class of bars to anything 
down to £11. Business is certainly being placed with those 


| firms which offer the best. terms, and a good amount of it 


is being lost to the Midlands and going to Lancashire on 
that account. There is rather more being done in the 
fencing trade than is the case with the nut and bolt manu- 
facturers, whose turnover shows no improvemert. Small 


| quantities of Belgian bars for nut and bolt making are 


still being bought, Antwerp shippers quoting much lower 


| rates than home producers. This week supplies have been 


offezed at £9 11s. delivered in the Black Country, whereas 


field. Reaetance is usually inserted between the high- | brought out by Fry's (London), Limited, of 46, Upper Thames. | the cutters at home have not got much below £11, though 


tension line and the slip rings, so that: the direct-current 


street, London, E.C. 4, It is known as the Enox Twin, and its | 


consumers are using their power to force the hand of those 


voltage can be controlled independently of the high-tension | peculiarity lies in the fact that the teeth at the front end are of | who are striving to grasp the small orders waich are 


voltage. The amount of reactance is usually defined by | 
the voltage (expressed as a percentage of the alternating- 
current voltage) that is produced by full-load current | 
passing through the same. The voltage across the react- 
ance is at right angles in phase to the current, and if the 
current is at right angles in phase to the supply pressure, 
the voltage produced across the reactance must be either 
added to or subtracted from the supply voltage. 

For ordinary services where the range of voltage is of 
more importance than the ability to withstand sudden 
and large overloads without disturbing the commutation | 





of the machine or the voltage of the line, quite large values 
of reactance may be used to advantage. In railway work- 
ing, where little advantage is to be gained by the ranye of 
voltage or appreciable over-compounding, but where it is 
advantageous to keep the direct-current voltage as con- 


@ much finer pitch than the remainder, The object of this | 
arrangement is to help the saw in entering the cut and prevent | 
the teeth being broken off before they have done any work. 

We have tested a 10in. sample, which had about 2}in. of the 
fine teeth, and found that it cut very satisfactorily, even when 
started on @ narrow, ragged edge, while its temper compared 
favourably with the usual type of hard hacksaw. 


Re-evur Fires.—Two samples of old files which have been 


of 10s. to £1 


pending. Orders for iron tube strip are on a limited scale, 


| even on the reduced basis of £12 10s. 


Lower Sheet Iron Prices. 


This week sheet iron prices have seen a reduction 
r ton. The new basis quotations become, 


re-cut by what is said to be an entirely new process, have been | singles £13 5s., doubles £13 15s., and lattens £14 15s. This 
sent to us by the Economic File and Engineering Company, | is the initial reduction this year in the black sheet trade, 


Limited, of Anchor Works, 82, High-street, Bromley, 


ent. | and follows upon the reduction in the West of Scotland 


We are not informed as to the nature of the process employed, | last week of £1 per ton. Galvanised corrugated sheets 
but there are indications that a sand blast is used to some extent. | continue to decline, and on Birmingham Exchange the 


In any case, the result is satisfactory. The teeth are keen and 
very little metal appears to have been taken off the file. The | 
company stetes that the files are not heated at all during re- 
cutting, end are thus as hard as when new, while the cost of 
the process is only one-third of the price of a new tool. 


figure for these commodities is now given as £16 to £16 10s. 


| f.0.b. Some business is stated to have been done at as low 
|as £15 17s. 6d. It is encouraging locally that galvanised 
| Sheets make a good appearance in the United Kingdom's 
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exports for January, 55,560 tons being sent away, as coim- 
pared with 19,774 tons in 1921. ‘The business is rather 
slow at present, but some good inquiries are in the market. 


omnis B g f 

Makersfof pig iron report a little more buying. 
some rather desirable contracts having been placed within 
the past two weeks. A fair number of sales have been 
made, chiefly, by Northampton and Derbyshire furnaces, 
for delivery during the next three months. The export 
trade has certeinly improved, and the inquiries in this 
direction have included some heavy lots for Belgium. The 
stiffening tendency in Northamptonshire foundry, under 
the influence of dearer coke, which I reported in my last 
week's letter, has been confirmed. It does not appear 
that the coke suppliers are putting the screw on indis- 
criminately, though the raising of prices has been sufficient 
to make smelters uneasy. For forge material the market 
is very slow, chiefly owing to the depression in the Stafford- 
shire iron trade. Foundry soits, however, are in better 
request, and the makers of cast iron pipes are fairly busy 
and are absorbing good tonnages of this material. In the 
Derbyshire district the blast-furnacemen have sustained 
a reduction in wages of 23 per cent. as the result of the 
recent price ascertainment for the previous three months. 
lt is expected that neighbouring districts will take a 
reduction of about the same amount. Smelters are getting 
somewhat higher quotations for coke, and ip some districts 
there are complaints of scarcity. 


Pp Pig Iron. 
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Engineering Trade Matters. 


There has been a further conference of the Engi- 
neering Employers of Birmingham and Wolverhampton 
and the representatives of the Workers’ Union and the 
(ieneral Workers’ Union, but again no decision has been 
reached and the conference stands adjourned. The em- 
ployers are seeking to include in “ allied,” as apart from 
purely engineering activities, some seventeen or eighteen 
trades or occupations. This will mean that wages, con- 
ditions and hours vegotiations will take place locally, 
and be settled without reference either to national engi- 
neering agreements or national conferences as affecting 
the suggested list of trades which the employers have 
submitted. Some 200,000 workers in the area are affected. 
At the last meeting of the parties, the union leaders said 
that they would have to consult their members on the 
two proposals put forward by the employers—the line of 
demarcation between engineering and allied occupations 
and the removal of the war bonus of 266. 6d. per week. 
In each case the workers’ representatives reported that 
their members were not prepared to agree. The employers 
intimated that they had definitely decided to set up an 
allied section of the Federation, and the unions had to 
consider a revision of wages. The unions failing to come 
to an agreement on the industries to be included for pur- 
poses of local negotiations, the conference was, as stated 
above, further adjourned. 


The Chain Trade. 


Some interesting remarks regarding the chain 
trade of the Cradley Heath and Old Hill districts of 
Staffordshire and the advent of Spanish competition were 
made by Councillor B. Millward at a recent gathering at 
Old Hill. The chain trade is the staple industry of the 
above-mentioned districts, and it has been severely inter- 
fered with by electrically welded chain, owing to which 
many makers of small chain, said the speaker, had been 
thrown idle. He was in Spain last year, and upon going 
into one works there found them making large chain, 
because, he was informed, it was cheaper than buying it 
from England. It was being crudely made, but they would 
improve and would affect the trade in Cradley Heath and 
district. ‘This area had further been seriously affected 
by the disarmament policy, and something would have to 
be found to take the plece of those industries which pro- 
duced instruments of war. 


Unemployment. 


The unemployment figures for this district con- 
tinue week by week to show a slight decline, and it is 
certainly an encouraging sign. Some firms in the Rowley 
Regis and Halesowen districts are this week reinstating 
more of their suspended employees, and it is stated that 
at one establishment overtime is being worked in order 
to cope with increased business. 





LANCASHIRE. 
(F'rom our own Correspondenis. ) 


MANCHESTER, Thursday. 


Steel, and Metals. 


THe extreme dulness of the iron and metal 
markets here is not relieved in any way, although from 
other districts one gets reports of some signs of improve- 
ment. In the gloom of this market it is a little difficult 
to place faith in such signs, and most people here are in a 
sceptical frame of mind. It is possible, and perhaps 
probable, that no very serious fall in prices will take 
place, and with regard to many principal items we may 
now be at or near the lowest level; but this does not 
necessarily mean that any revival of trade is near at 
hand. With regard to this matter—-which is of course 
of the yreatest interest—we may point out that the whole 
surroundings of the position are entirely new; and that 
previous experiences of trade slumps do not offer much 
reliable guidance. Otherwise we should be inclined to 
anticipate a long and dreary period of inactivity—before 
the active movement which must eventually arrive. 


Iron, 


Metals. 


The extreme depression in the copper market 
continues unabated, and for the first time since January, 
1915, the price of standard copper has fallen below £60 
per ton. It may perhaps be useful to remember that in the 
few months before the influence of the war stimulated the 
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copper market, that is in October, 1914, the price of 
standard copper touched £50 per ton, and electrolytic 
copper was sold here at £52 10s. Are we to expect a 
return to these extremely low prices befcre the reaction in 
the copper market begins ? Of course, some allowance 
ought to be made for the increase in the cost of production ; 
for if that be taken into account the present prices are quite 
as low as the lowest of the 1914 prices. The consumption 
of copper at the present time is very much less than it 
was then, but this is counteracted by the much lower 
production. The depressing feature, however, of the 
present position is that the capacity to produce copper is 
enormously in excess of the buying power of the world ; 

and a better relationship between these two factors is 
needed to bring the trade back to a normal condition. 
With regard to production, it may be pointed out that 
just as the labour conditions have in the past prevented 
a reasonable output of lead in Australia, so now there is a 
prospect of the cessation of Australian copper production 
from the same cause. The home demand for copper has 
again been very poor this week, and just now the con- 
tinental demand seems to be failing. The consumption of 
manufactured copper and brass is certainly affected 
adversely by the enormous and unreasonable gap between 
raw and manufactured prices. Adjustment in this matter 
is urgently needed, although it might not immediately 
stimulate the demand. Tin has been again very weak, 
and some confidence in the future seems lately to have 
been lost. There is more nervousness as to what the 
holders of Eastern stocks of tin may do in the near future. 
There must be a dangerous quantity of tin held back, 
and it is of course well known that this stock cannot be 
liquidated except at very heavy loss; but the question 
is how long can the present holders wait? There is a 
limit to human endurance; and if that limit should be 
reached before the consuming trades are able to absorb 
more tin, the consequences for the market may be uncom- 
fortable. The fall in lead from the highest prices at the 
beginning of last month is serious enough, and it is of 
course possible that some reaction may occur, but the 
feeling in the market is not yet very favourable. Large 
quantities of metal have been coming in, considerably 
in excess of any probable consumption, and the inference 
is that stocks in the country are greatly increased. Spelter 
remains quiet and dull without any special feature. The 
demand from the galvanising and brass trades is small, 
but the Continent is not offering much metal at present. 


Pig Iron. 


The market here is very quiet for foundry pig 
iron, simply because ironfounders are doing so little work. 
If they had much use for iron they would buy more freely 
now, because there is a chance that prices will be rather 
stiffer. The reason for this probability is that the strong 
demand from the Continent for British coke has stiffened 
the prices of blast-furnace fuel, and taken away any 
opportunity for reducing the cost of pig iron production. 
As your readers know, makers of pig iron have been 
working without a profit for some time, and in some cases 
at a considerable loss, and will naturally seize any oppor- 
tunity of raising the prices. One doubts if they will have 
such an opportunity in Manchester, because most con- 
sumers here are in no hurry for supplies of pig iron and 
could wait for some time before buying. The nominal 
quotation for Midland No. 3 pig iron to-day is 95s. per ton 
delivered in Manchester, and the only difference since last 
week is that there is now no disposition to “cut” this 
figure. A week ago we heard of buyers getting No. 3 iron 
at 2s. and 3s. per ton less. In other grades of pig iron 
there is very little business here. No. 4 forge is much 
neglected and the price is about 75s. per ton on trucks in 
the Midlands. Basic pig iron is also very much depressed. 


Finished Steel. 


There is very little inquiry here for sectiona 
steel, and the fixed prices prevent any cutting in the home 
trade. There is, however, a good deal of competition in 
the export trade, and low prices are constantly reported. 
In order to get British prices on a safer level very much 
more business is required, for in many works the fixed 
overhead charges bear far too high a relation to the total 
output. If there were more occupation for the mills the 
prices both of finished iron and of steel might be reduced 
to a very large extent. 


Scrap. 


The market here for scrap is without any fresh 
feature. Dealers complain very much of the lack of 
demand, but they keep the prices fairly steady. Heavy 
wrought scrap is taken by the ironworks at £3 5s. 
delivered ; and the ironfounders buy a little cast scrap 
at from £4 5s. to £4 15s. per ton, according to quality. 
Steel scrap is quite neglected. 


Manchester Ship Canal. 


The report of the directors of the Manchester 
Ship Canal, to which I referred briefly last week, furnishes 
in a general way a good indication of the state of trade 
in Lancashire during the past year. The toll-paying 
merchandise traffic for 1921 amounted to 3,293,670 tons, 
compared with 4,387,363 tons in 1920, and 3,589,043 tons 
in 1919. It was, in fact, less than in any year since 1901. 

The receipts from this source, however, compare very 
favourably with those of other years prior to 1919, owing to 
the increased charges. The decrease in receipts and 
tonnage was due to the depressed state of trade and 
shipping throughout the world during the past year, 
and was emphasised by the general stoppage in the coal 
mining industry in this country, extending from April Ist 
to June 28th, 1921. The expenditure in the working of 
the Ship Canal showed a decrease of £33,543. With the 
exception of certain minor reductions, wages remained 
on the high basis which operated for the previous year 
until August 4th last,when a reduction, averaging about 11s. 
per week per man, was effected. There was a decrease, as 
compared with the previous year, in the surplus from the 
working of dock labour during the year, of £30,020 arising 
from the decrease in the traffic dealtgwith.}, Conc urrently 
with the reduction in wages in August last, the company’s 
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last. The net revenue from the working” of the Bridge- 
water Canals amounted to £29,814, as; compared with 
£10,803 for the previous year. This favourable result 
is strangely attributable to the curtailing of the carriage 
of traffic on the Bridgewater Canals which the wages 
and working conditions of the men engaged therein bad 
rendered unremunerative. Under the terms of the agree- 
ment relating to the working of the Bridgewater Canals 
under the direction of the Canal Control Committee on 
behalf of the Ministry of Transport, which terminated on 
August 3ist, 1920, the company received £141,156 in 
respect of “‘ deferred maintenance’ to provide for the 
execution of maintenance, renewal and repair work which 
it had not been possible to carry out during the period 
of control owing to shortage of labour. Of this sum, 
£82,946 has been expended during the past year, and there 
is a balance remaining in the balance sheet of £58,210 for 
work yet to be done. 


New Work on the Ship Canal. 


An interesting development of the Manchester 
Ship Canal which will shortly be brought into use is the 
new dock, subway and storage accommodation for petro- 
leum products, including spirit at Stanlow, near Ellesmere 
Port. The extension of the company’s storage warehouses 
at Trafford Wharf has been completed during the past 
year, and a contract has been let for the construction of 
a reinforced concrete wharf, including foundations for 
transit sheds, adjoining Trafford Wharf-road at the 
Manchester Docks. The 60-ton self-propelling floating 
crane was delivered at the Manchester Docks during the 
past year and is working satisfactorily. It has already 
proved a valuable adjunct to the equipment at the docks. 
The total expenditure on capital account up to date is 
£17,084,000. 


The Lancashire and Yorkshire Railway Pioneer Work. 


At the last meeting of the shareholders in the 
Lancashire and Yorkshire Railway Company, which was 
held ingManchester last week, Mr. E. B. Fielden, the 
chairman, gave an interesting review of of the 
improvements and developments in railway operation 
which were brought about by this company. Mr. Fielden 
said that the Lancashire and Yorkshire Company was the 
first to fit the rolling stock with continuous brakes ; the 
first to instal the block system of signalling throughout 
the main line, and also, he believed, that the section 
through Summit Tunnel, near Littleborough, was the 
first portion of any railway ever worked on the block 
system by the electric telegraph. It was the first company 
to light its trains with gas, and the first to complete the 
equipment of passenger stock with automatic continuous 
brakes ; the first to equip goods engines with continuous 
brakes; the first to instal telephones in signal boxes ; 
the first to fit the whole of its wagon stock with either-side 
brakes ; the first to provide smoking compartinents, and 
the first to bring into use main line electric traction 
the line between 


sore 


with its own generating station on 
Liverpool and Southport. 
Barnow-tn-Fuxness, Thursday. 


Hematites. 


Whilst in North Lancashire there is no change to 
report, the position in West Cumberland, so far as the 
production of hematite pig iron is concerned, is improved, 
and it is expected that on Monday next the Millom and 
Askam Company will put a furnace into operation at its 
Millom works. This furnace was damped down‘just before 
Christmas. The plant at Askam has not worked for a few 
years. There is a rather better demand for iron on general 
account, and inquiries are fuller than for some time past, 
and it may be that now it is known that iron prices‘are 
at the rock bottom, that long delayed orders will be placed. 
Local steel makers’ requirements are fairly good and are 
increasing in the Workington district. 


Iron Ore. 


There is only a moderate demand for iron ore 
and the trade is confined to local smelters. Several of 
the big mines are still closed down. At the Roanhead 
mines, near Barrow, an increased amount of ore is being 
raised, but the Barrow, Steel Company is doing very 
little mining at present. No imports of Spanish ore have 
been made into Barrow for some weeks. The steel trade 
at Barrow remains fairly busy in the rail departments, and 
last week shipments were made from Barrow of steel rails 
to Birkenhead for re-shipment overseas. New business 
is quiet all round. The hoop mills at Barrow continue 
busy and are using billets from away on account of low 
cost. Nothing is being done in ship or boiler plates. 


Fuel. 


There is a very quiet demand for coal, and coke 
is in limited use on account of the few furnaces in operation. 


Shipping. 

Last week shipments of pig iron were made from 
Barrow to Treport, in France, and also to Genoa, besides 
small parcels on coastwise account. The imports, with the 
exception of bulk oil, were very small, 


SHEFFIELD. 
(From our own Correspondent.) 


Still Hopeful. 


THE best that can be said concerning the Sheffield 
steel and engineering trades is that those engaged therein 
are “ still hopeful ’’"—but with very little more ground for 
this confidence than was the case when I wrote a week ago. 

Certainly there are more inquiries about, but none of the 
manufacturers admit that many more orders materialise 
therefrom. At the same time it must be said that for some 
reason or other the heads and responsible officials of a 
number of local firms are just now very reluctant to give 








charges for labour services were reduced as from August 6th 





details of any orders that do come their way. One hears 
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from time to time that orders have been placed—for rail- 
way material, for example—and when the inquiry is made 
of the firm concerned one is assured that ** nothing definite 
is settled yet,”’ and requested, as a personal favour, to say 
nothing about it at present. Meantime there is this 
undoubted fact, that more pig iron is being sent to Sheftield 
by the North Lancashire and Cumberland ironmasters 
since they announced, a fortnight ago, that the new price 
must be regarded as a firm one for many months to come, 
discounting as it did all past and prospective railway 
concessions, wage adjustments and coal prices. Now, it 
may be taken for certain that Sheftield is not buying more 
pig iron for the purpose of collecting this material. Sheffield 
Chamber of Commerce, whose leaders include some pro- 
minent steel and engineering men—among whom there 
are few optimists—announces in its monthly journal, just 
issued, that the heavy trades have seen the worst of their 
troubles and trials—providing there is not another big 
coal stoppage. Demands are steadily broadening out, and 
if prices are not again inflated, the revival movement 
may be progressive. 


Possible Shortage of Pig Iron. 


A considerable number of steel furnaces and 
rolling mills are being re-started. Continental makers 
cannot materially increase their production, and they are 
mostly in arrears on current commitments, so that inter- | 
national buyers are turning more to the British market. | 
Chief interest centres round pig iron. The supply of | 
continental iron, upon which our steel manufacturers have | 
so largely depended recently, is drying up. Some ship- | 
ments of Belgian iron are being made on old contracts, but 
fresh business is not being booked. The pig iron move- 
mont is going to be reversed. Instead of importing pig 
iron we are about to begin exporting. There is a distinct 
danger of shortage. The entire make of our most modern 
and economical blast-furnaces ought to be reserved for 
our own steel works. As more and more of our furnaces 
are commissioned, the average cost of production will 
advance, for the aged furnaces cannot produce as cheaply 
as the newer stacks. It will be unfortunate if foreign steel 
makers are permitted to bespeak the outputs of some of 
our most modern furnaces at current low quotations, and 
then, when real activity sets in, our own British steel 
manufacturers have to depend on dearer iron made in the 
old furnaces. As the demand for steel and engineering 
products expands, there will be keen competition for pig 
iron by reason of the limited production on the Continent, 
hampered as it will be by labour and transport conditions. 








Unemployment at its Peak. 


Optimistic anticipations would appear to be 
somewhat discounted by the fact that at the time of writing 
the unemployment figures in Sheffield—totalling just under 
50,000—are the highest since the last coal strike, when 
they reached 70,000. At the same time it is freely 
stated that many of the men have been told to 
hold themselves in readiness for an early re-start. It 
is interesting to note that the absorption of this big 
army—larger in proportion to population, it is said, 
than in any other great industrial centre—is not being 
left to the blind operation of the law of supply and 
demand. On the initiative of the Lord Mayor of Sheffield, 
another conference of Lord Mayors from the towns which 
have been badly hit by the reduction of the battleship 
programme has been called, but the date of meeting has 
been deferred pending an expected announcement of 
Admiralty intentions. After a preliminary talk with the 
members of Parliament for the areas affected, it was 
intended to appoint a deputation to the Government to 
urge that arrangements should be made to give Sheffield 
some equivalent work, such as the manufacture of railway 
material for the Crown Colonies. While on the subject of 
Admiralty work, it is of interest to note the report that the 
well-known Sheffield firm of shipbreakers and general 
engineers, T. W. Ward, Limited, has practically completed 
negotiations for taking over the naval depét at Inver- 
keithing. Messrs. Ward propose to adapt the depdét as a 
shipbreaking yard. The lease, it is understood, would be 
for twenty-one years, but the terms have not been disclosed, 
and a director of the firm will neither confirm nor deny the 
report. 
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Price Factors. 


Another circumstance that perhaps is more 
encouraging than unemployment figures is the movement 
towards stabilisation im prices, both with regard to raw 
materials and finished products. There is not much change 
in iron and steel prices generally. The official quotation 
of iron hoops has been reduced from £16 10s. to £14, but 
steel hoops remain at £12 5s. as before. Foundry pig iron 
can be bought here at from £4 8s. to £4 10s., and forge at 
5s. less. Hematite has now dropped to reasonable figures 
such as should encourage buying—and, indeed, as shown 
in @ previous paragraph, has already had this effect. At 
£5 15s. it is 30s, cheaper than it was three months ago. 
With regard to steel products, one hears rather less of 
price-cutting than was the case a short time ago. In 
finished steel, where the competition was keenest, makers 
are now disposed to act more in concert. Local billets are 
selling at from £7 10s. to £9 for soft basic, and £9 to £9 15s. 
for the hard basic. Siemens acid billets are at £10 to £11. 


Cheaper Fuel. 


Still another helpful influence is a slightly easier 
tendency in the coal market. Here also a steadier tone is 
to be noted, attributable to a slight expansion in inland 
consumption, together with export business on a rather 
more active scale than recently. At the same time it is 
reported that prices for similar quality fuels show very wide 
variations, according to the position in which the particular 
colliery concerned is placed at the moment with regard to 
orders. Where large stocks are in evidence the prices 


are reduced by the necessity of making forced sales. As 
far as slacks are concerned, there are still some spot lots 
to be picked up at special rates, but the selling pressure is 
not so strong as it was a week or two ago, the improvement 
in this connection being brought about by the increased 
demand for coke-making purposes. During the last week 
or 80 several batteries of coke ovens have been put into 
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operation, and as in the aggregate they will absorb a very 
substantial tonnage, it must necessarily have a beneficial 
effect on the slack market. This additional demand for 
coke is not entirely caused by increased usage at blast- 
furnaces, but by the competition for other inland purposes 
with gas coke, the prices for which are considerably 
higher. 


Pit-sinking Resumed. 


Increased coal supplies are promised as a result of 
the preparations now being made for the resumption of 
sinking operations at the Markham Main Colliery near 
Doncaster, which were stopped by the war and subse- 
quently by the industrial situation. It is expected that 
this colliery will be one of the best equipped in the country. 
A number of houses forming part of a garden village 
planned by Sir Tudor Walters are already occupied by 
miners employed at Bulleroft. There are also in hand 
er ge for deepening the shaft at Pleasley Colliery, 
North Notts. Black shale has been reached at 1203ft. 
from the top hard seam, or 2745ft. from the surface. It is 
not anticipated that winding from the deepest seam can 
be commenced this year, one cause of the delay being 
the amount of water which accumulated in the shaft 
bottom during the strike of last year. 


Britain’s Coal Reserve. 


The enormous development of the South York- 
shire coalfield (including North Notts and Derbyshire) 


| was described by Professor Kenilall at the annual dinner 


of the Yorkshire branch of the National Association of 
Colliery Managers, of which Mr. J. Ensor, of Tinsley Park 
Collieries, Sheffield, is President. Professor Kendall (who 
is about to retire from the University of Leeds after thirty 
years’ service, much of which time has been devoted to 
coal mining research, and during which period he has 
delivered 10,000 lectures), said this coalfield was the great 
coal reserve of the British Isles. Since 1900, 225 square 
miles of coalfields had been brought actually into opera- 
tion ; pits and sinkings had been developed into an addi- 
tional 94 square miles, and 154 square miles had been 
leased, making a total of 470 square miles of coalfields 
leased or developed during the last twenty years. There 
was, he said, no other coalfield so capable of development. 
Mr. W. Hargreaves, President of the West Yorkshire 
Coalowners’ Association, said, on the same occasion, that 
they were bringing down the price of coal to such a point 
that they hoped it would command the markets and bring 
about a revival in trade. 


Opposition Gas. 

So strong is the resentment aroused by the 
Shettield Gas Company's application for parliamentary 
powers to fix 9d. per therm as the basis price (something 
like four times the pre-war charges for industrial purposes) 
that it is seriously suggested that manufacturers should 
combine in a proposal to install producer gas plants, and 
distribute the supplies from them by mains along the 
streets. Of course, powers would have to be obtained for 
this work, and it would be interesting to see if the Gas 
Company would offer opposition to it and attempt a justifi- 
cation for its proposed new charges. At any rate, manu- 
facturers whose annual consumption of gas—and in cases 
where it has hitherto been used in metallurgical furnaces 
this is very high—-would warrant it are seriously consider- 
ing the provision of producer plant for their own purposes, 
and there is no doubt that in many cases this scheme could 
be carried out economically. Meantime the annual report 
of the Gas Company, which has just been issued, shows 
that last year the cost of manufacture totalled £226,804 
less than the previous year. The total quantity of gas sold 
during the year was 13 per cent. less than in the previous 
year. When it is remembered that the supply for domestic 
use actually increased, it is clear that gas for industrial 
purposes is rapidly falling out of favour. The receipts 
from the sale of gas dropped by nearly £80,000, and from 
the sale of residuals the decrease was £129,000. The 
company’s coal bill, on the other hand, was £50,000 less. 
It is interesting to note that the little Lincolnshire town of 
Spalding—many miles from the nearest colliery—can 
suuply gas at 4s. 2d. per 1000 cubic feet, which is only 
6d. more than the cost of Sheffield gas 


A New Alloy. 


Particulars of the new alloy, which is claimed to 
possess stainless properties comparable with those of 
stainless steel, have now been published. As recently 
stated in this column, this new alloy can be produced very 
much more cheaply than stainless steel, and while suitable 
for spoons, forks, and other table ware and hollow ware, 
is not hard enough for cutlery purposes, as will be evident 
when it is stated that its composition is 64 per cent. copper, 
35 per cent. nickel, and 1 per cent. tin. The new alloy 
is now being supplied in considerable quantities to a number 
of local firms, who have taken up its manufacture into a 
large variety of articles of household utility. It is said 
to be very durable and to retain its colour under the most 
trying conditions. 


Water for the Fens. 


Few people would associate Fenland with a 
water famine, but the recent drought proved that even in 
that region of dykes the water supply facilities are inade- 
quate, and that many of the smaller towns and villages and 
farms suffered severely. The local authorities are now 
seriously considering this question, and Spilsby Rural 
District Council contemplates a scheme that will supply 
about a dozen little towns scattered over a wide area, 
involving an expenditure of something like £33,000 and 
25 miles of mains. The Council has entered into an agree- 
ment to purchase an existing pumping station, reservoir, 
and mains supplying a portion of the district. It is pro- 
posed to utilise water from the green sandstone near 
Spilsby, where during the drought it was found that about 
180,000 gallons were running to waste each day. Besides 
providing drinking water for domestic purposes, it is 
proposed to give a suitable supply for the cattle during 
times of drought when the dykes are tainted with sea 
water. - 
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NORTH OF ENGLAND. 


(From our own Correspondent. ) 


Cleveland Iron Trade. 


THE position of the Cleveland iron trade has 
broadened out considerably, and has become distinctly 
encouraging. A great deal has, of course, yet to be done 
before anything like a normal position has been reached, 
but there are definite indications of better times ahead. 
The position of the pig iron makers has undergone a swift 
transformation. A few weeks ago they were searchiny 
anxiously for orders; now their make has been sold for 
weeks ahead, and some firms are not in a position to sell 
any more iron till April. The home foundries are getting 
more work from the engineering works, and this reacts 
favourably upon the pig iron market, and although Scot- 
land is still importing a certain amount of foreign pig, 
Cleveland iron is going there in increasing volume. In 
this connection it is interesting to note that for the first 
time since December, 1914, the shipment of Cleveland pix 
iron from Skinningrove has been resumed. But it is not 
merely in the home trade that the demand is expanding. 
The demand from the Continent is also rapidly improvin,, 
and the February shipments abroad are on a much mor 
substantial scale than for months past. It is chiefly 
hematite that is wanted, but there is a good demand for 
Cleveland iron also, and it is clear that this district is oncw 
again regaining a foothold in the markets hitherto close 
to us. Under such encouraging circumstances the possi- 
bility of further furnaces being lighted up is again brought 
into the foreground. One at least is expected to be put 
into operation in a few days. But the chief obstacle to a 
revival of activity at the ironworks is the fact that even 
now the cost of production exceeds the selling price. lron 
masters naturally hesitate to increase output if it merely 
increases their losses. In this respect the rising of coke 1s 
a serious factor, and some makers freely hint at an early 
advance in prices. Hematite is, in fact, already dearer, 
but for the time being, at all events, Cleveland prices have 
been kept unchanged, the quotations either for home con 
sumption or for export being’: No. 1 Cleveland and sili 
ceous iron, 95s.; No. 3 G.M.B., 90s.; No. 4 foundry, 
87s. 6d.; No. 4 forge, 82s. 6d.; and mottled and white 
iron, 75s. 


Hematite Pig Iron. 


Some substantial parcels of hematite” pig iron 
have been sold to Italian buyers, and Belgium is also 
buying pretty freely. There is a wide variation in prices, 
but a fair average price for East Coast mixed numbers 
seems to be 97s. 6d. per ton, and for No. 1, 985. 6d. Pos 
sibly a little iron could be got for 96s. per ton, where prompt 
delivery is not a necessity, but others quote as high as 
100s., and some are not prepared to name any prices 
whatever. 


Iron-making Materia‘s. 


The foreign ore trade is very quiet. In the first 
place nobody will buy ahead, and in the second place there 
is a very limited consumption. Best Rubio ore, which is 
still regarded as the standard quality, ranges from 26s. to 
26s. 6d. per ton c.i.f., but the less conservative iron 
smelters, who are prepared to use other ores, can buy them 
at shillings per ton below the price of best Rubio. It is 
only possible to indicate an average price for furnace coke. 
Inferior qualities can be bought as low as 28s. per ton, but 
good qualities command 30s. per ton delivered at the works 
—« price far too high for the ironmaster to pay. 


Manufactured Iron and Steel. 


No changes have occurred in manufactured iron 
and steel prices, but there seems to be just a little more 
inquiry, and a few orders have been placed for railway 
material. The general position of the trade, however, is 
very discouraging, practically all the mills working being 
on short time. 


The Coal Trade. 


The Northern coal trade has lost none of its recent 
strength, and there appears to be no present indication 
of any alteration in values. The inquiries from the usual 
sources continue to be numerous and heavy, but there 
does not appear to be any considerable bookings going 
forward. Many of the exporters are already committed 
to considerable quantities, and many of them have been 
badly caught by the present sudden enhancement of 
values, and are not likely to proceed further until there 
is a much more settled and stable tone. There continues 
‘to be a great diversity of opinion as to the probable dura- 
tion of the present boom. Many think that the present 
inflated figures represent no more than a passing phase. 
while others are equally convinced that high prices will 
rule for a little while longer at least, so that for the present 
nearly all the trade being done is for prompt or early 
loadings. There are numerous feelers respecting the April 
possibilities, but it is doubtful if any of the present quota- 
tions would be paid for that date. The position, however, 
appears to indicate that maximum prices have _been 
reached, and some are of the opinion that there will be 
an easement in the near future. In any case there is no 
room for doubt that if values continue to ascend there 
will very soon be a decrease in the amount of overseas 
business. This would be unfortunate, as it is on the export 
trade that the prosperity of the Northern coalfields depend, 
in addition to the commercial and shipping interests. For 
this month or early March, there is nothing to be had direct 
from the collieries, and even in second hands the supplies 
are limited, and very dear. The output in both counties 
has increased since the infil pidemic subsided, but 
for any spot parcels available there is very keen com- 
petition. Coke of.every description is in heavy demand, 
and the prospects point to possible further advances. 
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SCOTLAND. 
(From our own Correspondent.) 
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Some time ago land was acquired at the James 


Watt Dock, Greenock, by the British Oil and Cake Mills 


for the erection of an oil and seed-crushing mill. 


progress has been made with the construction of dock 
heds, and the company is now in a position to commence 


work on the main buildings, plans of which have just 


hoon submitted to and passed by the Greenock Dean of 


Ciuild Court. 


Pig Iron. 
Recent rumours suggest a littl: more movement 
n pig iron, but the progress ma must be very slight. 





Most producers are quite ready to put their furnaces into 
operation, but ever since the last coal strike business has 


not warranted anything beyond the absolute minimum of 
activity. 
speration 1 


One large concern with only one furnace 


Prices still show a declining tenden y, and it is question 


able if there is any margin of profit. 


would have to be covered, as only recently have makers 


been Using ores secured at to-day’s market price. 


Steel and Iron. 


state 


stool andl markets or 
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are 


ire re'tibeiin, 
both at 


to buy only 


ess, I a Consumers, home 
that 
for absolute requirements is the policy to follow at present, 
and that by 


the long run. 


tagnation. 


wd abroad, evidently convineed 
so doing cheaper prices will be obtainable in 

The Steel Association has again come into 
being for the control of prices. Steel for export has been 
to ¢ 


quoted SOs ¢ 
firm 


to 


in poor demand. 


2 per ton below home figures, but is now 
up. Plates and sectional material are 
Sheets show a little movement. Home 

but Far Eastern 

Signs of in- 

creasing business in sheets are said to be more prominent, 

and perhaps the recent reduction in prices may help 
matters. A more hopeful feeling also pervades the light 
and heavy castings departments and also the tube trade. 

The engineering works yenerally are not making much 

progress. During the past week or two the bar iron 

market has had more export inquiries, but the home trade 

remains dull. One or two steel works have announced a 

partial re-opening, but the effect on unemployment is 

trivial. 


inclined 


and near export markets are not active, 
consumers are buying Im fair quantities. 


Coal. 


The outlook in the coal trade is a little brighter. | 


The demand for washed materials maintained in all 
districts, and during the past week the West of Scotland 
collieries have booked a few good export orders for splint 
coal. It is hoped that this movement will soon extend 
to other qualities of round coal. Fifeshire and the Lothians 
are comparatively well booked up for round coal. Though 
export orders are fairly numerous shipments have been 
held up through delays caused by bad weather, and also 
by steamers being ice-bound in the Baltic ports. The aggre- 


Is 


gate returns for the past week amounted to 208,095 tons | 
against 241,607 tons in the preceding week and 298,943 | 


tons in the same week in 1913. Household coal is in good 


demand at present. 
to blast-furnaces and steel 


of coal 


classes of consumers. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Outlook. 


REFERENCE was made a week ago to the better 
state of the coal market, but it is to be doubted very much 
whether many exporters or coalowners ever expected that 
the market would unprove to the extent that has been 
the case. The tone has not only been maintained, but 
has become stronger, and compared with its condition 
of a fortnight ago prices of large coals are anything from 
Is. 6d. to 2s. higher, and there is a very good prospect 
of them continuing at their present level. Colliery stems 
are very full, not only for the remainder of this month and 
the early part of next, but in many cases order books are 
pretty full for the whole of March, and in the view of 
colliery salesmen the outlook up to the Easter holidays is 
practically assured. This remarkable change as compared 
with the conditions of a few weeks ago will no doubt seem 
extraordinary, and has surpassed all expectations, but 
it is the old story of buyers generally waiting for the market 
to touch bottom and then coming in together to find that 
prices rebound. Some speculative middlemen engaged 
in the export trade who are interested more especially in 
shipments to Italy have recently had a bad time, and they 
are not at the end of their unfortunate experience. Some 
people have all along been disposed to severely bear the 
coal market, and although these tactics have succeeded 
up to a few weeks ago, when coalowners really set their 
faces against further reductions, since then the position 
has been reversed, as they have had to go to the collieries 
to cover themselves for the sales which they had made to 
buyers abroad, and, in addition to having to pay a higher 
price for their supplies, they have not found any consola- 
tion or compensation in the outward freight market for 
West Italian ports, which, instead of weakening, have 
advanced under the demand for prompt boats, and the 
fact that tonnage is now becoming far more distributed 
over the globe. It is calculated that some of the business 


which has been arranged within the past month or two 
is now turning out disastrous for the speculators con- 
cerned, to the tune of 4s. or 5s. per ton, which is a very 
serious matter. 


So far as can be seen, the inquiry for 


Good 


in 
quite able to satisfy all its orders at present, 


Considerable losses 


It is hoped that now that the Scotch | 
railways have granted small concessions for the carriage | 
works, still further | 
reductions will be granted and made applicable to all | 
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| south Wales coals promises to continue. Inquiries are 
not for large quantities, the only one of any note for which 
tenders had to be in on Monday last being 40,000 tons of 
| best Admiralty double-sereened large coals for the Nor 
wegian State Railways, for shipment over the next few 
months. This same inquiry is in the market for North 
Country coals, and it is not expected that at the most 
;| more than a quarter of this quantity is likely to come to 
this district. But apart from this, the demand from various 
quarters is extending, and there are more inquiries for 
single cargoes, from which it is to be concluded that the 
conditions are becoming settled abroad, while, 
furthermore, the tendency of the foreign exchanges is in 
the right direction. 


more 


Colliery Development. 


There is no doubt that with the improved trade 
outlook, will attention the 
question of colliery development, and it is to be hoped that 
one good result will be that unemployment in the coal- 
field will be reduced to a minimum at an early date. At 
the same time it cannot be disregarded that if output 
increases to any marked extent, there is the prospect that 
docks shipment facilities will again prove utterly unequal 
The effect 
of this will be to prevent collieries getting their wagons 
emptied promptly, and the market will be weakened as a 
Whatever the future has in it is 
interesting to note some of the development work that 
At Lilanharan the Powell Duffryn Steam 
have two 20ft. pits in process of being 


coalowners give more to 


to the situation, as has been the case before 


consequence, store, 
is proceeding. 
Coal Company 
sunk to the gas coal seam, and the old colliery, known as 
Bryn-y-Coe, which was sunk to a depth of over 150 yards 
over forty years ago, is being opened out again. It 
understood that three pits are to be sunk at Ynismardy 
Farm, Liantrissant, all of which will electrically 
equipped and supplied with power from Bargoed. In 
the Upper Rhondda the outlook regarding future employ- 
ment is brighter, as four new shafts are being sunk, and 
of them, the Cwmpark New Pit at Cwmpark is almost 
It is calculated that before long there will 
be employment for about 500 men. The Ocean Coal 
Company huge up-to-date screen. The 
Tylacoch new shaft at Treorchy is also rapidly nearing 
completion, and a large washery is also being constructed, 
and when the developments are finished it is estimated 
that there will be work for about 1000 men. At Blaencwm 
and Blaenrhondda, the Glenavon and Fernhill colliery 
companies respectively have new shafts sunk, and the 


be 


completed. 


is erecting a 


prospects are regarded as good for the employment of | 


about 2000 men in the future. A big future is predicted 
for the Ogmore Vale, where Messrs. Cory Brothers are 
credited with having an extensive scheme in view, which 
| will involve the outlay of a million pounds, this scheme 
including the electrification of the company’s undertak- 
ings, which include the Aber, Wyndham and Penllwyng- 
went collieries and some of their property in the Rhondda. 
They propose generating their own power with plant at 
Ogmore Vale, and this will be transmitted to the various 
collieries by overhead lines. So far as the main distribu 
tion at the local collieries and the immediate neighbour 
hood is concerned, extra high-tension cables are being 
used for the of the power. Two cooling 
towers are at work in connection with the main power- 
house, and more are to be installed. Developments by 
other colliery concerns are also regarded as likely in the 
Ogmore Vale, and it is calculated that in a few years’ 
time several thousands more workmen will be engaged 
|} in that area. 


transmission 


| Miners’ Federation and Non-unionists. 


The fear of an early stoppage of work in the 
Maesteg area has again been removed, as, on the advice 
| of the leaders, a mass meeting of the workmen has decided 
to withdraw the notices that were given some weeks ago 

on the non-unionist question. According to Mr. Hart- 
shorn, the President of the Federation, the position at 
| the lodges is that, with the exception of four, all the men 
| are now paying members of the Federation. At the four 
lodges in question there are eighty-four men in arrears 
| or out of compliance and seventy-six men are in the new 
Craftsmen’s Union. Steps are to be taken to hold a 
meeting of the craftemen to see if it is not possible to get 


these men to rejoin the Federation without any trouble. | 


. ‘ os I 
According, however, to a report of the Executive Council | 


meeting of the Mechanical Workers’ Union, the members 
of which are the enginemen and craftsmen who have 
forsaken the Miners’ Federation, the new Union is getting 
|on very well in the Maesteg area, despite the tactics of 
the Miners’ Federation, members of which are alleged to 
have adopted the method of visiting the houses of the 
craftsmen in their endeavour to get the womenfolk to | 
bring pressure upon their husbands to return to the 
Federation fold. From all accounts the craftsmen are 
more determined than ever to remain loyal to the Mecha 
nical Workers’ Union, it may be that in the future 
further trouble will again be seen im the Maesteg district 
if all does not go well with the Miners’ Federation plans. 


80 


uv. 


e 


Current Business. 


There is no branch of the steam coal market 
which does not display firmness, and it is almost impos- 
sible to book supplies for early loading, as collieries have | 
in many cases more orders than they can cope with, as | 
for the moment outputs are still rather below than average. | 
Inquiries are very active for supplies for shipment during | 
the next week or two, and during the past few days prices 
have steadily advanced, and not only are salesmen hesitat- 
ing to put a price on coals for fairly early shipment, but 
they will not commit themselves regarding values for 
forward delivery. Sized coals are extremely scarce, and, 
in fact, are practically unobtainable, as there has recently 
been quite a run on them. Patent fuel is also firmer, 
as manufacturers have to pay a higher price for their 
small coals to make the fuel. In the anthracite section 
the tone is on the easy side, with the exception of nuts, 
cobbles and beans. Pitwood is also firmer at 34s. to 35s. 


; | 








| list dealing with the Meldrum trailer. 


| Also a pamphlet, entitled 





Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES. 


Swansea Metal Exchange. 


Tue conditions prevailing in the South Wales 


} steel and tin plate industries show no change. Business is 
quiet, and tin-plate prices are below the costs of production. 


The output is now only about half of the normal. 


The Spelter Trade. 


| After being idle for practically two years, the 
English Crown Spelter Works are making a re-start, The 
company are giving employment to those who are ready to 
accept the terms and conditions regarding wages, and 
sufficient men to man the first two furnaces are ready to 
resume, 


CATALOGUES. 


Donovan anp Co., 47, Cornwall-strect, Birmingham.—Copy 
of * Safuse " and “ Donlok ” gear list. 
Arrcuison AND Co., Limited, 428, Strand, W.C. 2.—lIllus 


trated pamphlet de aling with barometers. 


STavVELEY CoAL AND Irow Company, Limited, Chesterfield. 
Illustrated monthly stock list of cast iron pipes. 


D.C.M. Tar Comrany, Limited, 177, West Regent-street, 
Glasgow.—Price list of D.C.M. taps, and patented screw-cutting 
tapes. 

H. Tixsiey anp Co., Werndee Hall, South Norwood, 8.E. 25, 


List No. 16, dealing with optical pyrometer of the disappear- 
ing filament type. 

E. J. Davis anp Co., Great Eastern-road, Stratford, E. 15 
An illustrated leafiet describing the Davis patented magneto and 
insulated plug tester. 

Old 
“ Fremo 


Cross-street, 
” taper 


Freperick Mowrtrorp, Fremo Works, 
Birreingham.—Illustrated booklet describing 
pins, which are machine turned. 

Broad 
deals 


Epmunpson’s Execrricrry Corroration, Limited, 
Sanctuary Chambers, 8.W. 1.—Publication No. P 66 
with “‘ Water Power and the Generation of Electricity.” 


Cowrer-Cotes Manuracturntnae Company, Sunbury-on- 
Thames.—Pamphlets dealing with the protection of iron and 
steel from corrosion by “ Sherardising ” or dry vapour gal- 
vanising. 

MANUFACTURERS’ ASSOCIATION OF CREAT 
Britain, Limited, Elma House, 25, Bedford-equare, W.C. 1. 

An illustrated brochure, entitled “Booming the British 
Electric Lamp Industry.” 

0. N. Beex, 11, Queen Victoria-street, F.C. 4 Illustrated 
leaflet dealing with the “‘ Paragon " boiler-tube loosener. This 
is # labour and time-saving device, specially intended for users of 
steam boilers with straight tubes. 


Exvecrric Lamp 





MircHett, CONVEYOR AND TRANSPORTER Company, Limited, 
Atlantic House, Holborn-viaduet, E.C. | Lllustrated brochure 
on locomotive coaling and ash-handling plants which have been 
erected for British railway companies. 


J. M. Henperson anp Co., King’s Works, Aberdeen 
Catalogue 54 1.E. is an illustrated general catalogue produced 
in four languages, dealing with cranes and mechanical handling 
appliances for which this firm is well known. 


Be.t’s Unirep Aspestos Comrany, Limited, Southwark 
street, S.E. 1.—Illustrated booklet, entitled “ Ashestos Elec- 
trical Installation.” Details are given of the variety of articles 
manufactured by the firm for electrical purposes. 


Cricutox, THomrson Aanp Co., Limited, 11, Haymarket, 
s.W.1 Illustrated pamphlet dealing with steel barges which 
the company has for disposal. The firm has adapted several 
barges as inotor or steam coasters, oil carriers, &c. 


AGRICULTURAL AND GENERAL Enorneers, Limited, Central 
House, Kingsway, W.C. 2.—Illustrated leaflet concerning the 
* Blackstone ” four-wheeled coupled oi! locomotives, which are 
manufactured by Blackstone and Co., Limited, Stamford. 
Limited, West Lodge Garage, Uxbridge-road, 
Acton, W. 3.—A copy of the Bardutf book of motoring wrinkles 
and recipes. Much useful information has been embodied in 
this small book, which is of a convenient size to slip mto the 


pocket. 


BaRbDuFr, 


Bramrron Broturrs, Limited, Oliver-street, Birmingham. 

Illustrated book, entitled “* Power Transmission by Chain.” 
The advantages and efficiency of chain gearing are set forth, 
and much reliable information is given concerning chains and 
chain wheels. 


Aapacas Enorxneertnc Suprty Company, Limited, 44, 
Hamilton-square, Birkenhead.— Circular W117 deals with 
horizontal, plain, universal and vertical milling machines, The 


different types are illustrated, as also are the different attach- 


| ments and accessories. 


Ewart anv Son, Limited, 346, 348 and 350, Euston-road, 
N.W. 1.—-Illustrated pamphlet, entitled “ Hot Water.’ The 
* Califont,”’ described in the pamphiet, is maintained by Mesers. 


| Ewart to be the last word in efficiency, comfort, safety and 


economy, as applied to domestic and public hot water supply. 


E.ectric Furnaces, Limited, 281-283, 
Illustrated catalogue descrptive of 


AUTOMATIC AND 
Gray's Inn-road, W.C. 1. 


| the Wild-Barfield patent electric furnaces for the automatic 


hardening of carbon steel, Besides a general description, much 
technical detail has been embodied in the catalogue, and each 


| section is illustrated. 


Harmood-place, Chalk 
Notes on 
Illustrations are 


Leorotp Warp, The Laboratory, 
Farm, N.W. 1.—Small booklet, entitled 
Experimental and Research Engineering.” 


“ Some 


| given of the different machinery made by Mr. Ward at his 


laboratory, in his capacity as an “experimental consulting 
engineer,’ in developing ideas. 

Manchester.—Llustrated 
These trailers are intended 
for castings, as much as 14 ewt. being carried at atime. They 
may also be used for conveyance of guns and dogs for shooting 
parties. An illustrated pamphlet dealing with the “Sack” 
steam disinfector. An illustrated description of this apparatus 
appeared in Tur EnGrneceR for March 25th, 1921. 


MELpRuMs, Limited, Timperley. 


Cuartes CHURCHILL AND Co., Limited, 9-15, Leonard-street, 
E.C. 2.—A new edition of the Norton grinding wheel catalogue. 
This edition has been entirely revised and much useful technical 
information included, thereby enhancing its use 4s a catalogue. 
‘The Carson Precision Bench 
Lathe.” Llustrations are given which show in a clear manner 
the addition to the lathe as it previously existed of the screw- 
cutting and chasing attachments, which make it suitable for 
tovl-room work and light manufacturing, 
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Current 
IRON ORE. 
N.W. Coast— 
Native 37/- 
(1) Spanish... 28/- 
(1) N. African 28/- 
N.E. Coast— 
Native —e ~. 
Foreign (c.i.f.) ... 26/- to 26/6 
PIG IRON. 
Home. Export, 
£4 d, z e. d 
(2) ScoTLanD— 
Hematite... . § 7 6 _ 
No. 1 Foundry 5 6 0 a 
No. 3 ee 6 0.0 = _- 
N.E. Coast— 
Hematite Mixed Nos. 417 6 417 6 
No. 1 418 6 418 6 
Cleveland— 
we Bien 415 0 415 0 
Silicious [ron 415 0 415 0 
No. 3 G.M.B. 410 0 410 0 
No. 4 Foundry 476 S. 2:3 
No. 4 Forge S 2..Oix 426 
Mottled 315 0. 315 0 
White ... 315 0. 515 0 
MIDLANDS. 
Staffs. — 
All-mine (Cold Blast) .-1110 0 — 
Part Mine Forge None offering. 
North Staffs. Foundry 
(AN $10 Oto415 0 
(8) Northampton— 
Foundry Nos. 2 and 1... Nominal. 
a 42 6to4 5 0 
me Forge 315 0 - 
8) Derbyshire— 
No. 3 Foundry 450 —_ 
Forge oo we 317 6 
(3) Lincolnshire— 
Basic 10 Oto4d 5 0 
Foundry 45 0t0410 0 
Forge 42 6to4 5 0 
(4) N.W. Coast— 
N, Lanes. and Cum, 
Hematite Mixed Nos. 515 0 _ 
MANUFACTURED IRON. 
Home. Export 
2s. a, &£s 4d, 
ScoTLanD— 
Crown Bars 13 OY Oieous' t. - 
Best _,, -.s ame _ 
N.E. Coast— 
Common Bars 12 0 0 = 
Marked ,, 1710 0 _ 
Tees 1410 0 — 
Lancs. — 
Crown Bars 12 00 - 
Hoops 14 00 13 15 0 
8. Yorxs.— 
Crown Bars .. 12 00 — 
Best 4, 13 0 0 - 
Hoops 1400 - 
M DLaNps— 
Marked Bars (Staffs.)... 1410 0 1. ... - 
Crown Bars ... ... 12 0 Otol3 0 GO 
Not and Bolt Bars ll 0 O0t© 1110 0 
Gas Tube Strip 1210 0 -- 
Hoops (Nom. ) 100 _ 
STEEL. 
(6) Home. (7) Export. 
2s. d, £s 4d 
(6) SeorLasD— 
Boiler Plates... . 400 - 
Ship Plates fin. andup10 10 0 _ 
Sections .. se B'@:@ - 
Stee! Sheets J,in.togin.11 15 0 = 
Sheets(Gal. Cor. 24 B.G.) — 1600 


(1) Delivered. 


(2) Net Makers’ works. 


THE ENGI 


» Silicon, 45 p.c. to 50 p.e. 





(8) At farnaces. 


NEER 


STEEL (continued) 


N.E. Coast— Home. Export. 
2s ¢ &s 4. 
Ship Plates 1010 0 - 
Angles a 10 0 0 ~ 
Boiler Plates ... 16 0 0 ~ 
Joists is 1010 0 _ 
Heavy Rails ... 910 0 —_ 
Fish-plates 1410 0 ~— 
Channels... 1410 0 - 
Hard Billets ... 95 0 _ 
Soft Billets 75 0 _ 
N.W. Coast— 
Barrow— 
Heavy Rails ... 8 er - 
Light ,, 1l 0 Oto 13 0 0 
Billets oo OCA _ 
Ship Plates wes" ~~ - 
Boiler ,, _t « = + _ 
MANCHESTER (/’rices irregular and uncertain, unchanged)— 
Bars (Round) 10 0 Oto 12 0 O 
»» (others) 11 0 Otel2 0 0 
Hoops (Best) ... OB Bee® i ort Be Or 
»» (Soft Steel) 3°36 Os ww 48 OS 
Plates fawn. uw wes 
» (Lancs. Boiler)... 16 00. ... ... _ 
SHEFFIELD— . 
Siemens Acid Billets ... 10 0 Otoll O 0 
Bessemer Billets ... BBED.: Gir’ oct: * cae - 
Hard Basic ... ... . D Oe oa a _ 
Soft » a oe ou 7109 Oto 810 0 
EE Shee oe eee, en ee - 
Soft Wire Rods ... ... 11 0 0 - 
MIDLANDS— 
Small Rolled Bars... ... 915 0 to 10 0 0 
Bessemer Billets 710 Oto 8 0 0 
ae 12 0 0 t% 1210 0 
Gas Tube Strip 1010 0 eco eee oes 
Sheets (24 W.G.) 1440 0t0 15 0 0 
Galv. Sheets(f.o.b. L'pool) 16 0 0 to 1610 0 
Angles 10 0 0 _ 
Joists 1010 @ —_ 
Gis ven te we BDO 
Bridge and Tank Plates 1010 0 
NON-FERROUS METALS. 
Swansza— 
Tin-plates, I.C., 20 by 14 18/6 to 19/- 
Block Tin (cash) 140 0 O 
‘ (three months) 141 17 6 
Copper (cash)... 58 0 0 
»» (three months)... f9 00 
Spanish Lead (cash) 19 10 0 
- (three months) 19 10 0 
Spelter (cash) ; 24 0 0 
» (three months)... au 67 «6 
ManCHESTER— 
Copper, Best Selected Ingots 210 0 
» Electrolytic 6410 0 
» Strong Sheets ... 200 
« Loco Tubes a3 
Brass Loco Tubes 010 
» Condenser... 0138 
Lead, English 2115 0 
» Foreign wa | dO 20 0 0 
(Metal prices practically unchanged). 
FERRO ALLOYS, 
(All prices now nominal). 
Tungsten Metal Powder 1/8 per Ib, 
Ferro Tungsten 1/5 per Ib. 
Per Ton. Per Unit 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £27 10/- 
A 6 p.c. to 8 p.c. 9° £26 10 0 9/- 
- Sp.c.tol0dpc ,, £25 10 0 8/- 
o Specially Refined 
Max. 2 p.c. carbon «£70 _ 26 - 
a Dee ws b “Wh --- £88 3)/- 
» 0°75 p.c. carbon ... ... £103 37/- 
»»  earbon free ... woe eeedf/> por Ib, 
Metallic Chromium aa 
Ferro Manganese (per ton) £15 for home. 


---£13 0 0 scale 5/- per 


unit 
ia » Tp. ---£25 10 0 scale 6/- per 
unit 
on WME «nes, get -..20/- per Ib, 
» Molybdenum vin hoes ...7/- per lb, 
», ‘Titanium (carbon free)... ...1/3 per lb, 
Nickel (per ton ...4180 
Cobalt eet twee reba .--14/- per Ib, 
Ajuminium (per ton) .--£110 to £120 


(British Official). 





(4) Delivered Sheffield. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


(8) Except where otherwise iudicated coals are per ton at pit for inland and f.o.b, for export and coke is per ton on rail at ovens and f ob, for export, 


Prices for Metals and Fuels. 


(f.o.b, Leith}—Best Steam ... 
Secondary Steam 


CaRDIFF— 
Steam Coals: 
Best Smokeless Large ... 

Becond - a 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley ,, aad 
Best Eastern Valley Large 
Ordinary - - 
Best Steam Smalls 
Ordinary = 
Washed Nuts... ont 
No. 3 Rhondda Large... 
- 8 Smalls 
No, 2 9 Large 
os » Through 
% 9 Smalls 
Coke (export) ... 
Patent Fuel 
Pitwood (ex ship) 
Swanssa— 
Anthracite Coals: 
Best Large 
Seconds 
Red Vein ... 
Big Vein ... alt 
Machine-made Cobbles... 
Nuts ... 
Beans 
Breaker Daff ... 
Rubbly Culm ... 
Steam Coals: 
Large 
Beconds 
Smalls vel 
Cargo Through 





Fes. 24, 1 


FUELS. 
SCOTLAND, 
LaNARKSHIRE— 
(f.0.b. Glasgow)}—Steam 
~ ie Ell 
ee _ Splint 
- - Trebles 
- es Doubles ... 
s - Singles 
AYRSHIRE— 
(f.0.b. Ports)—Steam 
ais = Splint 
a . Trebles 
FirgsHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 
Trebles 
Doubles 
Singles 
LoTHIANS— 


Trebles 
Doubles 
Singles 
ENGLAND, 
(8) N.W. Coast— 
Steams 
Household 
Coke ... 
NORTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls ... 
Unscreened 
Household 
DuRa#AaM— 
ru. te "st. 
Second 
Household... 
Foundry Coke ove 
SaxgrrigLp— INLAND. 
5S. Yorks. Best Steam Hards 23/- to 25/- 
Derbyshire Hards ... +» 22/- to 23/- 
Seconds . 22/- to 22,6 
Cobbles 22/- to 22,6 
| aE . 18/- to 19/- 
Washed Smalls . 12/- to 15/- 
Best Hard Slacks . 13/- to 14/- 
Seconds a 10/- to 11/- 
Soft Nutty ,, 9/- to 10/- 
Pea “a 7/- to 8/- 
Small i. . 5f/- to 6/- 
House, Branch ‘ . B7/- to 59". 
» Best Silkstone . 34/- to 36/- 


Blast Furnace Coke (inland and Export)... 


(9)SOUTH WALES, 


(7) Export Prices—F.0.B. Glasgow. 


(®) Per tou f.0,b, 





oo 


wae 


Export. 
22/- 
22/- 

23/6 to 25,6 
249 
22/6 
18/9 


2). 
23/6 
24,9 ti 


33/- " 
'. to 5B/- v 
32/- 
24/- to 26 
22/- to 23/- 
14/- to 15/- 
21/6 
25/- to 30/- 


22/- to 23/- 
20/6 to 21,6 
25/- te 30/- 
38/- to 40/- 


17/6 to 25/- 


0 27/- 
26/- 
26/6 
26 /- 
25/ 
24,6 


Ssssccessessssss 


40/- to 42/6 
30/- to 25/- 
32/6 to 35/- 
40/- to 42/6 
65/- to 67/6 
47,6 to 50/- 
20/- to 22,6 
8/- to 9/- 
12/6 to 13/- 


22,6 to 25/- 
20/- to 22 6 
12/6 to 15/- 
18.6 to 20/- 


(5) Glasgow, Lanarkshire and Ayrshire, 
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French Engineering Notes, 
(From our Correspondent in Paris.) 


Trade Fluctuations. 

THE most unsatisfactory feature at the moment | 
is the sensitiveness of industry to outside influences. All | 
the elements of a trade recovery exist except credit, and 
credit is in an angwmic stage when it is liable to the ups | 
and downs of a patient on the verge of a collapse. Care- 
fully tended, it might recover slowly and by degrees, and | 
confidence would be maintained sufficiently to permit of | 
business being done; but when the tottering credit is | 
manipulated by a class of speculators who have been | 
plunging the market into a state of depression,’ the hope | 
of seeing an early return of’confidence appears very small | 
indeed. It is probable that the financial situation has 
lecome worse and that many manufacturing firms, which 
have been struggling along in the expectation of better 
times, can see no way out of the difficulty ; but the general 
state of things is certainly not so bad as is represented by 
the apparently organised attack on credit, whereby at 
times public fear for the safety of their deposits in financial 
institutions has verged on panic. The Government is 
doing its best to put a stop to these manceuvres, and to a 
certain extent it has succeeded, but the feeling of nervous 
ness still exists more or less, and is necessarily affecting | 
business everywhere. In the absence of credit the situa 
tion of the engineering trades is becoming precarious, and 
very few orders are being given out, although manu 
facturers would willingly accept them at a sacrifice. The 
only encouraging feature is that there is a vast amount 
of work which must be done at some time or another, 
and as soon as credit is restored an active recovery may 
he looked forward to in all branches of trade. Meanwhile, 
the leading firms are competing keenly for foreign business, 
sometimes with success, and the Schneider group, which 
is working with Austrian and other firms in which it is 
largely interested, has secured some important contracts 
The colonial develop 





for harbour and other undert akings 
ment is also creating a certain demand for railway, bridge 
work and other material. 


Industrial Organisation. 

An interesting development of the past three 
years has been the organisation of the productive com 
munity not only of each branch but also of all the associa 
tions representing the different branches of an industry, 
and these federations of syndicates or associations are 
exercising an increasingly powerful influence upon matters 
affecting the industrial progress of the country. In all 
questions relating to foreign commercial relations, import 
duties and the like, the federations are consulted by the 
Government, and meetings are held from time to time to 
discuss the situation and submit recommendations to the 
State departments. At a recent meeting of the Federation 
of the mechanical, electrical and metallurgical industries 
a series of resolutions was adopted, one of which, affect ing 
the reconstitution of the devastated regions, affirmed the 
conviction that there is plenty of money in the country, 
but that the puolie hesitates to invest it in industrial 
enterprises. The fortheoming revision ef the coefficients 
was examined, and the Federation declared that it was 
absolutely essential to industry to bring down productive | 
costs as much as possible, and that the Government must 
therefore do what is necessary, in arranging the new 
coefficients, to ensure the supply of cheap raw material. 
Various reports were presented upon commercial arrange- 
ments, the export trade, transport and other matters. 
Another important organisation is the Union des Sociétés 
Industrielles, of which a congress is to be held at Rouen 
in June next to discuss a particularly heavy programme 
covering fuels, electricity, water purification, metal alloys, 
standardisation, the employment of machinery, chemical 
questions, questions affecting the textile industry, social 
economy, colonial development, &c. The arrangements 
for the congress are being carried out by the Société Indus 
trielle de Rouen, 2, Rue Ampére, Rouen. 


The Railway Council. 
By the promulgation of the law proViding for the 
creation of a Superior Council and a technical and com.- | 
mercial Committee the reorganisation of the railway com- | 
panies under a central control is now being put into effect. 
The Superior Council will exercise an administrative con- 
tro! over all the railways, although each of the companies 
will maintain its executive power, and the object of the 
central body is to ensure as much uniformity as possible 
in the working and equipment of the railways and to see | 
that the services are carried out in the best interests of | 
everyone concerned. For that reason the Superior Council 
will consist of representatives of most of the different 
categories of users. There will be eighteen members of a 
managing Committee, presumably chosen by the railway 
companies, two representatives of the railwaymen for each 
of the principal railway companies, who will be elected for 
three years, and thirty representatives of the “ national 
interest,”” these latter including members of the various 
Government departments, eight representing Chambers 
of Commerce, the export trade and colonial interests, a 
representative each of the mining, metallurgical and elec- 
trical industries and the construction of railway material, 
as well of the local railways, four representatives of agri- 
cultural associations, three of navigation, and four mem- | 
bers of the touring and other associations representing the | 
travelling public. The Committee is intended to investi,ate | 
and report upon all technical and commercial questions | 
which will have to be dealt with by the Superior Council. | 
J 


The Collieries. . 

The work of unwatering and re-conditioning the | 
collieries in the Nord and Pas de Calais is being steadily 
proceeded with, and it is expected that during the present 
year they will all be in partial operation again. The surface | 
installations are practically reinstated, and close upon | 
50 million cubic metres—say 11,000 million ,allons—of | 
water have been raised, releasing most of the upper galleries 
which are being consolidated and prepared for working. Of 
the 3000 kiloms, —1864 miles—of galleries more than two- 
thirds were deliberately flooded by the Germans, and 


owing to the dangerous character of the work of re-con- 
ditioning, prc gress is relatively slow, thounh satisfactory 
under the circumstances. ! 


| surfaces. 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each 

The date first given is the date of application ; the second date, 
at the end of the abridgment, i+ the date of the acceptance of the 
complete Speci fication. 


STEAM TURBINES. 


73,964. December 2lst, 1920.—ImMPprovemMEeNTs IN AND RETLAT- 

+ Ino TO Fiurp Packtno Devices, The Honourable Richard 

Clere Parsons, of 39, Victoria-street, Westminster. 

Tue clearances in the neck rings, balance discs, and other fluid- 
obstructing devices of centrifugal pumps, turbines, &c., 
increase and to cause @ corresponding increase in the leakage. 
The object of this invention is to provide means which will 
enable small clearances to be The drawing shows 
the packing applied to a neck ring A. neck ring and the 


mamtanned, 
I'he 


| 


tend to | 


sleeve or liner B on the impeller shaft are constructed so as to 
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be rigid and are provided with dovetailed recesses to facilitate 
the attachment of hard or vuleanite C to each metal 
surface. Tough rubber D, in one or more layers, is superimposed 
on and vulcanised to the vuleanite as to make up the required 
thickness. The two soft rubber members are then machined 
so as to be of accurate finished dimensions and with smooth 


rubber 


dise E and a stationary part F of the pump January 19th, 

1922, . . 
DYNAMOS AND MOTORS. 

173,649. October 25th, 1920.—ImMPrxovemeNTs IN THE Maa- 


netic Crrecurrs or ELtecrric Morors AND Dynamos, Henry 
Robinson, of 8, Rue Lambrechts, Hoboken, Antwerp, , 
The object of this 
or cast steel in the field frames of direct-current machines, and 
also to reduce labour and It will be seen from the 
drawing that C-shaped sheet iron sectors A formed of sheet iron 


material. 


N°173,649 





stampings and asserobled and riveted together are used instead 
of the usual cast poles. These sectors are shaped so as to form a 
complete magnetic circuit as far as the field portion is con- 


cerned, and there is no interruption in the magnetic circuit 
at any point except at the space between the poles and the 
armature January 12th, 1922 


SWITCHGEAR. 
173,922. October 2%h, 1920.—ImMpRovEP Means ror INTRER- 
Lockine Evecrraic Swircenes, Adolph Harry Kailing, 





Charles Cornfield Garrard, and William Wilson, all of 67, 
Queen Victoria-street, E.C. 


variable spark gap p 
} 


A similar form of packing is shown between the balance | 


invention is to avoid the use of cast iron 


vertical lever K. If the shaft A rotates in the direction indicated 
by the &rrow, the corner L of the lever D takes a lower position 
and effectively prevents the lever K froin turning to the right, 
and this prevents the shaft B from turning. On the other hand, 
if shaft B revolves by even the slightest amount in the direction 
requued to close the contactor, the corner M of the lever K will 

. 
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move to the right, and on passing under the corner L of the lever 
D prevents lever D from moving downwards. Thus, whichever 
shaft is first moved, even slightly, in the direction to close a 
contact, the other shaft is eflectively locked against imotion. 
January 19th, 1922. 


ELECTRIC IGNITION. 


173,920. October 27th, 1920.—IlentTIon SysrTems, 
William Eichhaum, of Los Angeles, California. 

The various parta of this ignition system are shown in the 
diagram and are self-explanatory. The principle of operation ia 
ss follows :-—The potential induced in the secondary A charges 
the condenser B. The gap C is set so that before this potential 
reaches the higher value which it would attain if the gap were 
not present, the air in the gap breaks down and the condenser 
therefore discharges. An oscillating discharge is set up, and this 
first oceurs at the gap C. As the gap between the moving con- 
tact D and the fixed contact E diminishes, the existence of this 
lus the gap between the sparking points 


Herman 
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also diminishes until it is approximately the same as that of the 
gap C. Wherever this occurs an oscillating discharge takes place 
between the contacts D and E and between the points of the 
sparking plug connected to those contacts, and as the contact D 
closely approaches the contact E the oscillating discharge at 
the gap C will entirely stop. ‘his process is repeated as the 
moving contact D moves in front of the remaining fixed contact. 
High-frequency sparks occur at the points of the various pluga 
in the proper sequence, and, as is well known, in the event of a 


| spark plug becoming fouled or the insulation becoming defective, 


The device described in this specification is applicable mainly 


to contactors, but it may alse be applied to other switches, Its 
object is to ensure a certain and definite interlock between the 
contactors or switches without the use of elaborate mechanism. 
In the drawing A and B are two contactor or switch axles placed 
in the same straight line. A lever C is attached to the shaft B 
and a lever D to the shaft A, the latter being considerably longer 
than the former. ‘To the shorter lever C an insulating link E is 
pivoted, and at its lower end another lever F is provided and is 
fixed to a horizontal shaft H 


At the other end of this shaft is a | 


the oscillating discharge will jump at the points of the plug in 
preference to passing through the carbon and oil or ot her foreign 
material.— January 19th, 1922. 


MACHINE TOOLS AND SHOP APPLIANCES. 


174,012. November Ist, 1920.—Improvements tn SOLpertina 
lrons, George Pott and James Roy Laird, both of the 
Carron Company, Carron, Falkirk, Stirlingshire. 

This invention relates to soldering irons in which the bit of the 
iron forms, when the iron is in operative condition, the secondary 
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of a transformer, constituting a resistance which is heated by 
the flow of current through the primary, the primary being con- 
stituted by another element of che iron. There is a break or gap 
in the secondary circuit which is only closed when the solder is 
placed across the gap, the sulder being melted on account of ita 
own resistance. A is the primary winding, B the core, and C the 











THE ENGINEER 


Fes. 24, 1922 
























































































































recondary. The gap is irregular, as shown in the lower illustra- 
tion, 80 as to provide a broad surface for reception of the solder. 
—January 19th, 1922. 


LOCOMOTIVES. 


173,625. October llth, 1920.—Powrr Generative UnNtts ror 








Locomotive Heapiieuts, Henry Exall Elrod and Ben 
jamin Burton Lacey, of 220, Interurban-buildings, Texas, 
U.S.A 


The casing of this generating unit is divided into two parts 
A and B, the latter part being removable. The steam inlet to 
the rotor is shown at C and the nozzle at D, Lt will be gathered 
that the steam supply is controlled by a balanced valve E which 
is operated by 8 governor. The steam passes radially through 


N° 173,625 E 
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the rotor and out of the turbine by way of the exhaust F. As 
the shafe revolves, the weights G H move the collar K outwards 
against the action of the spring L, and the valve E is operated 
through the medium of the lever O. The governor can 
adjusted by removing the plug P.—January 11th, 19 


be 





MISCELLANEOUS. 


173,593. September 30th, 1920.—IMProveMENTs IN OR Retat 
ine TO Bunsen Buaners, Bowden Wire, Limited, and Pres 
ton Davis, both of Bowden Works, Victoria-road, Willes- 
den Junction. 


The object aimed at in the design of the burner described in 
this specification is to secure complete combustion of the gas. 








The burner is particularly suitable for use with gas ovens, range 
heaters, geysers, &c. In the arrangement illustrated the tube A 
N°173,593 
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is provided with one or more circular slots B through which the 
gas and primary air pass. Baffle plates C cause the flame to 
be spread or thinned out into a film which enables the atmo 
spheric or secondary air to enter the flame. The area of the 
slots B can be adjusted. C is the mixing tube and the holes 
through which the secondary air passes are shown at D.— Decem- 

ber 30th, 1921. 

173.868. October Sth, 1920.—-IMPROVEMENTS IN OR RELATING 
ro INSULATORS FOR THE SUSPENSION OF HIGH-POTENTIAI 
Evectric Lines, Augusto Richard, of 115, San Cristoforo, 
Milan, Italy. 

The high-tension insulator described in this specification has 
been designed with a view of overcoming the difficulties that are 


N°I73,868 








often experienced with insulators of this type, such as instability, 
deterioration and inflation of the cement and similar materials 


ticity for Engineers, 


function of the other channel is fulfilled by grooves provided in 
the outer part of the insulator. 
various elements is effected by means of cords, braids, or me tal | 
bands, more or less flexible, extending from the interior part of | 
one element to the exterior part of the successive element. This 
arrangement makes it possible to have much greater spaces 
between the metal parts and consequently to have a greater 
amount of insulating material between them.—January 
1922 


Forthcoming Engagements, 


Secretaries of Institutions, Societies, &e., 
notices of meetings inserted in this column, 
that, in order to make sure of its insertion, the nece ssary information 
should reach this office on, or before, the morning of the Wednes lay 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


* Ball and Roller Bearings,” Mr. W. A. Ecob. (Lantern.) 


7.30 p.m. 


by 


Joint Metropolitan and Eastern District meeting at Romford 


London members meet at Holborn Council offices (opposite 


* Brown Coals and Lignites : Their Importance to the Empire,” 





INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES 


* by Professor A. F. C. Pollard. 


INSTITUTION OF ELectTrRicaL ENotneers: INrorRMAL Section. 
Engineers’ Club, Coventry-street. Annual smoking concert 


TUESDAY, FEBRUARY 28ra. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Meeting of the 
Coventry Graduates at the Broadgate Café, Coventry. Paper, 
The Fuel Question.” by Mr. J. Newey. 7.45 p.m. 


AvTromosite ENoiNgneRs.—Visit of the 

Graduates to the coachbuildimg worka of Measrs. 

and Co, Limited, Olaf-street, Latimer-road, Notting 
Meet outside the works at 2.30 pur. 


Instruments, 8 p.m. 


INSTITUTION OF 
London 
Barker 
Hill, W. 
INSTITUTION OF AvToMOBILE ENGtINeers.—Informal nieet- 
ing at the Institution of Mechanical Engineers, Storey’s Gate, 
St. James's Park, 8.W. 1, when various recording instruments 





used on motor cars will be demonstrated and discussed. 
7.30 p.m. 
KEIGHLEY AssocIATION oF ENotngerrs. — Through the 


tlectrical Engineer and Manager, a visit 
Valley-road works of the Bradford 
Train leaves Keighley 


courtesy of the City 
has been arranged to the 
Corporation electricity department. 
5.57 p.m. 

INstirvTion oF Evecrricas. ENotneers: Scorrisu Centre. 
Groavenor Restaurant, Glasgow. Dinner. 

or Marine ENGineers.—The Minories, Tower 
‘Combined Internal Combustion and Compressed 


INSTITUTE 
Hill, E. 1 


NORTHAMPTON ENGINEERING COLLEGE ENGINEERING SOCIETY. 
t. John-street, Clerkenwell, E.C, 1. Paper, “‘ Photo Elas- 
* by Professor E.G. Coker, 5,30 p.m. 


. . | 
INSTITUTION OF ELecrricaL Enorverrs : Wiretess Secrion. 


ZL 








employed to bind the metal parts with the insulating element. 
The iraproved insulator has but one interior channel, whilst the 





Victoria Embankmeut, W.C. 2 ‘The Thermionice Triode 


The connection between the | 


Mth, 


desirous of having 
are requested to note 


—= 


| and Rectifier,” FE. B. Moullin and L. B. Turner. 


6 p-m. 


by Messrs. 


InpusTrian, Leacur anv Councr.—Caxton Hall, 8. \v 
“The Purpose of Economic Activities,’’ by Mr. Hilderic Couse:, 
7.30 p.m, 

THURSDAY, 

INSTITUTION OF ELECTRICAL 
ment, W.C. 2. Diseussion on : 
papers by Messrs, C. Wordingham, J, 

| Wilson, 6 p.m, 

Royat Agronauticat Socrery.—Royal Society of Art 
John-street, Adelphi, W.C. 2. “ Testing Aircraft to Destri. 
by Mr. W. D. Douglas, 5.30 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS, 
Theatre, Municipal College of Technology. 
Manchester. Lecture, “ Coal Mainly 


MARCH 
:ns.— Victoria Embank. 
” with introductory 
Anderson and W, 


2nD. 





tion,” 
—Chemical Lecture 

Sackville 
Carbontsing,”” | 


Street 
Cas 


Mr. W. Buckley. 7 p.m. 
FRIDAY, MARCH 3rp. 
Brirish Non-rerrovus Merats Researca Assocratiox.— 


Queen's Hotel, Birmingham. Annual meeting. 12.50 p.m. 


aetna 5 Dineen K c Hall, S.W Junxtor Instirurion or Enornerrs.—Caxton Hall, 8.W 
Nit 8 7 cE : ‘ * ” , # . 
. = TITUTION OF ENGINEERS, axton bes ~W. | Leeturette, ** Factory Administration,” by Mr. EB. T. Elbourn: 
Lecture, Curved Beams, Rings and Chain Links,"’ by Pro 8 p.m : ’ 
fessor BE. G. Coker. 8 p.m. 
‘ 4 NSTI N » - — ENGINEERS Ss ny’a-pate 
THE Assocation oF ENGINEERING AND Surprurenrea | ¢ . ; “infec be MECHANTC _ I ; 2 En Ps 8 - 
DRavantsMeN: Merseystpe Brancn.—The Walker Engi- | poo 4 ‘ve. -y PB. iy _ Spiral Bevel v, Straight-tooth 
’ evel, Mr. A. P. Bale : 
neering Building, The University, Liverpool. Lecture, lhe 2 "Y " -_ ¢ p.m 
Printing Telegraph,” by Mr. H. H. Harrison. 7.30 p.m. Roya Instirrerion or Great Brarrat~.—Albemarle-street 
, . : . a rie a ya se . | » a) ‘ ir 
West Bromwicu Enctveerine Soctery.—Technical School. Piccadilly, W. 1. Discourse, “ Microscopic Parasites and th 


Carriers,’ by Mr. ©. Morley Wenyon. 9 pom, 


SATURDAY, MARCH 4th. 








InstiruTION oF Propvetion Enainerrs.—Institution of InstrruTiIon or Locomotive Enomnrers.—Caxton Hall 
Mechanical Engineers, Storey'’s-gate, S.W. “Intensive Pro- | ¢ Ww , c - . 
duction of Automobile Bodies,” by Mr. G. W. Eastwood 5.W. 1. Lubrication of the Modern Locomotive,”” by Mr. J 

30 p.n ° . . . Clayten, 2,15 p.m. 

7 * , i. 
Royat Instrrvtion or Great Brirarn Al arle-strect, Roya Instrrvtrion or Great Barra Allbemarle-strect., 
. ‘RE vemnarie -stree > ‘ > . . s “2 
Piccadilly, W. 1. Discourse on “* The Age of the Earth,” by Dr iP or ves — _ Lecture L., tadioactivity,”” by Sir Ernest 
John Jolly. 9 p.m. . Rutherford, 4 p.m. 

Royat Merat Trapes’ Pension Soctety.—Grand Hall, | MONDAY, MARCH 6rn. 

Hotel Cecil. Annual ball. | Braprorp Eneiwweertne Soctery.Bradford Technical 

MANCHESTER AssocIaTION oF ENGINEERS.—Memorial Hall, | ©o!le rhe Magneto,” by Mr. 5. J. Young. 7.30 p.m. 
Albert-square, Manchester. Paper, “ Recent Developments in | 
the Treatment of Manchester Sewage, by Dr. E. Ardern WEDNESDAY, MARCH 8ru, 

7 p.m, | INSTITUTION oF AUTOMOBILE ENGINEERS Institution of 
a . . » -_ — * - . . | Mechanical Engineers Paper, The Design and Function 
INSTITUTION OF MecHANIcAL Enatneers: Grapvates | , hil ” | M 
‘ " o omobile Suspension Springs 
Association. —Connanught Rooms, Great Queen-street, Kings ae er Nut a ISperisiont prings, ry r. A 
way. Annual dinner. 6.45 for 7.15 p.m. somington. 8 p.m, 
Norta-East Coast Instrrution or ENGIneers AND Sutp WEDNESDAY anp THURSDAY, MARCH 8ra anv Orn 
> . re Thess > » _ he; . ‘ 
be - -~ =" —_ = The = vy the — +‘ oe pape er al Inst! TUTE OF Mr rals Institution of Mechanical Engineers, 
—~ ‘ 7. Nev _ € upon- _ % » — roblems of arine | Storey's-gate, Westminster, S.W. 1 Annual general meeting 
tesel Engine Design,” by Mr. P. Belyavin. 7.30 p.m. 10 am. Annual dinner, March 8th, at Trocadero Restaurant, 
Tue INstrruTion oF MuNtcireaAt AND County ENGINEERS Piceadilly-circus, W. 1. 8 p.m 


THURSDAY, MARCH rn, 


British Museum Tube Station) at 10.30 a.m., for motor coach Farapay Soctery and THe Ot AND Contour CHEeMIsTs 
journey to Romford. AssoctaTion.—Joimt meeting at Chemical Socety, Burlington 

Royat Soctery or Arts: Domintons anp Cotontes anp | House, W. lL. Papers on Phe Properties of Powders,” by 
INDIAN Sectrions.—John-street Adelphi, W.C. 2. Paper Messrs. 1. C. McHatton, C. A. Klein, W. J. Palmer, and R. W 


and K Professor T 


Roswell, 


S. Morrell ; 
5 p.m. 


Whymper; Dr. J. W. French 
Martin Lowry and P. G. 5 


by Professor W. A. Bone, 4.30 p.m. 

Tecuntcat Inspecrion Association.—Royal Society of InstiruTe oF Merats: Loxpon Locat Section.—-Sir John 
Arts, John-street. Adelphi, Lecture, Phe Extrusion of Metals, Cass Technical Institute Jewry-street, Aldgate, E.C, 3. 
by Mr. R. Genders, 7.30 pam Microstructure and Physical Properties of Alloys,” by Dr 

D. Hanson. 8 p.m. 
SATURDAY, FEBRUARY 25rn. 

FRIDAY, MARCH lore. 
JUNIOR INsTITUTION OF ENGINEERS: NortH-EasTERN Juxtor Inatrretion oF Enotnerers.—Caxton Hall, 8.W. 1. 
Section.—Electrical Engineering Lecture Theatre, Armstrong Paper, Friction,” by Mr. C. Hubert Plant. 8 p.m. 
College, Newcastle-on-Tyne. Drop Stamping and General 
Forge Work,” by Messrs. E. F. Lough and R. N. Richardson FRIDAY. MARCH I7rnu. 
+ p.m. Farapay Hovse OLp Stupents’ Assoctation.—Queen’'s 

ASSOCIATION OF FENGINEERS-IN-CHARGE.—St. Bride's Insti Hotel, Leicester-square, W.C, 2. Smoking concert. 8 p.m, 
ture, Bride-lane, Fleet-street, E.C. 4. Informal discussion on 
* Mechanical Stokers «. Hand Firing, both with Forced Draught. WEDNESDAY, MAY 3ap. 

7.30 p.m, InstTITUTE OF METALS, Institution of Mechanical Engineers, 
ASSOCIATION OF ENGINEERING AND SHIPBUILDING Dravents- | Storey’s-gate, Westminster, 5.W. 1 Annual May lecture 
MEN: MeRrseYsIpe Branca.—University, Engineering Build- | “The Relation of the Elements,” by Sir Ernest Rutherford. 

ing, Liverpool The Printing Telegraph,” by Mr. H. H 8 p.m. 
Harrison, 7.30 p.m, 
THURSDAY anv FRIDAY, MAY 41H anv Srna, 
MONDAY, FEBRUARY 27rs. InstITuTr.—Institution of Civil Engineers, 


IRON AND STEEL 


Great George-street, 8.W. I Annual dinner, 


Annual meeting. 


ASSOCIATION. —Storey’s Grete, St. James’s Park, S.W. Special | Thursday, May 4th, at Connaught Rooms, Great Queen-street, 
lecture. “ Metallurgy in relation to Mechanical Enginee ring, W.c, 
by Sir Henry Fowler, K.B.E. 7 p.m. _ ~ 
Royat Soctety or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture IU., “The Mechanical Design of Scientific 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are asked to state that the head office of Nobel Industries, 
Limited, has been from 6, Cavendish-square, W. 1, to 
Nobel House, Buckingham S.W. 1. and that all business 
and correspondence is now being conducted from the new head 


moved 
pate, 


quarters of the company. 

Mr. 8. H. Wurre (late A. T. Walmisley and White), of 
Victoria-street, S.W., has taken into partnership his son, Mr 
L. A. White. The business will be carried on under the style of 
8. H. White and Son. 


Mr. Artuur R, Asuworer, of 4, Station-parade, Balham 
High-road, London, 8.W. 12, asks us to state that his teleph 
address has been changed from Battersea 1891 to Streatham 2 


Tue Heuicat Bar anv Enctinerrixnec Company, of 72-74, 
Victoria-street, London, 8.W. |, informs us that it has recently 
been appointed sole selling agent in this country for Le Maténe! 

foulant, Constructions, Forges et Fonderies de Fourchambault 
of Paris, 

Tee Krrson-Emrree Lientine Company, Limited, of Stam 
ford, Lincolnshire, mform us that, with the anthorisation of the 
Board of Trade, it is changing the name from the Kitson-Empire 
Lighting Company, Limited, to that of the Kitson Engineering 
Company (London), Limited, and that it has opened London 
wat with showrooms at No. 1, Central Buildings, Westminster, 


S.W.1. 

















r Air Engine,”” by Mr. R. W. Robinson. 6.30 p.m. Witxkes, Limited, Grand Junction Works, Darlaston, Staffs, 
Tut UMINATING ENGINEERING Socrery. Roy al Society of ne apenas Sane. Rp wy “s Ne grt re "I Boe po 
Arts, John-street, Adelphi. Discussion on Industrial Light- , sentatives ] : Sad Fy pert Bo 
ing: Ideal Requirements (Legislative and Otherwise) and | — : 
Practical Solutions,” to be opened by Mr. L. Gaster. 8 p.m. - - 
WEDNESDAY, MARCH Isr. Conrracts.—Messrs. P. C. Richardson and Co., chimney 
Tae Newcomen Soctery.—Caxton Hall, 8.W. “Timothy | builders, of 152, Victoria-road, Middlesbrough, have just 
Hackworth ‘and the Locomotive,” by Mr. Robert Young. | received ® contract from Courtaulds, Limited, Flint, North 
5 p.m r Wales, to erect and provide all materials for what is believed 
to be the largest and the tallest chimney stack—in fact, the tallest 


building of any kind ip Wales. The chimney will rise to a height 


| of 300ft. above ground level, the internal diameter at the top 
will be 16.t., the foundations will penetrate to a depth of 
6in., 
stand a wind pressure of 100 miles per hour. 


total height 321ft. Gin. The shaft has been designed to with- 
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